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20.  Abstract  V 

Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  Inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,'  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I investi- 
gation is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in- 
vestigation and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a storm  event,  a finding  that  a spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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Name  of  Dam 
State 
County 
Stream 

Date  of  Inspection 


I .. i k i • Mon  1 1 1 .1  i r Dam 
Virginia 
Prince  William 
Powell  Creek 
December  5,  1978 


Lake  Montclair  Dam  is  an  earth  embankment  74  feet  high  and  650  feet 
tong.  The  dam  Is  In  the  Montclair  Development  on  Route  2T4,  7.5 
miles  west  ol  1-95  tin-  Dunil  r I es , Virginia  I ntorehange . The  dam 
was  built  In  196T  with  no  known  design  or  plans.  In  1970,  6.5  feet 
was  added  to  the  top  of  the  dam.  During  the  1972  Tropical  Storm 
Allies , the  emergency  spillway  was  reported  to  have  4 feet  of  water 
depth  and  considerable  erosion.  Maintenance  was  done  as  needed  by 
the  Second  Montclair  Corporation,  owner  of  the  development. 


The  emergency  spillway  will  pass  1007  of  the  PMF  over  a pet  in. I of 
70  hours.  The  water  velocity  will  reach  11. T feet  per  second  at  a 
depth  of  8.2  feel . The  soil  In  the  area  of  the  emergency  spillway 
will  erode  at  this  water  velocity.  Kroslon  around  the  t*nd  ol  i lie 
abutment  along  the  emergency  spillway  Is  a potential  danger  to  i lie 
abutment.  The  box  culvert  outlet  structure  has  open  cracks  2-1 
Inches  wide.  The  embankment  soli  has  not  been  throughly  analyzed 
for  stability.  There  are  no  design  calculations  for  the  embankment. 


It  is  recommended  that  immediate  action  be  taken  by  the  owner,  at 
his  own  expense,  to  secure  services  of  a Professional  Engineer  to 
have  soil  samples  of  the  embankment,  spillway  and  right  abutment 
taken  and  analyzed  for  strength  parameters  to  establish  the  desip, u 
and  stability  of  the  embankment;  improve  the  emergency  spillway  and 
repair  the  box  culvert  where  deteriorating;  establish  a warning  pro- 
cedure to  alert  residents  in  time  of  emergency;  and  install  a staff 
gage  to  measure  flow  through  the  water  course. 

It  Is  recommended  that  within  two  months  from  date  of  notification 
to  t ho  (lover nor  of  the  Commonwealth  of  Virginia,  the  owner  engage  tin* 
services  of  a Professional  Consultant  to  determine  by  more  sophisti- 
cated methods  and  procedures,  the  required  remedial  measures. 


Within  Six  months  of  the  date  of  notification  to  the  Governor,  the 
Professional  Consultant's  Report  of  appropriate  remedial  mitigating 
measures  should  have  been  completed  and  the  owner  should  have  an 
agreement  with  the  Commonwealth  of  Virginia  to  a reasonable  time 
frame  in  which  all  remedial  measures  will  be  complete. 


Submitted  By: 

Original  signed  EB 
JAMES  A..  WALSH 

JAMES  A.  WALSH,  P.E. 
Chief,  Design  Branch 


Prepared  By: 


Recommended  By: 

Original  signed!  SH 
ZANE  M.  COODWII 

z’aneI m.  irhjdwTn,'  p'.eV 

Chief,  Engineering  Division 


Approved  By: 

Original  signed  byi. 


jBenglae  L.  H&llQC  - - 

DOlKXASr  L.  I HALLER 
Colonel,  Corps  of  Engineer 
District  Engineer  j^pp  3 
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1.1  General: 


1.1.1  Authority:  Public  Law  92-167,  8 Aug  72  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Mutineers  to  Initiate  a 
national  program  of  safety  Inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility 
of  supervising  the  Inspection  of  dams  in  the  Commonwealth  of  Vir- 
gin i a . 


1.1.2  I'm  pone  ol  Inspect  Ion:  The  purpose  is  to  conduct  ,i 
Phase  I Inspection  according  to  the  Kecommended_Cu I de 1 | nr;  lor 
Safety  Inspect  Ion  ol  Dams  (Appendix  VI,  Reference  1).  The  main 
responsibility  Is  to  expeditiously  identify  those  dams  which  may 
be  a potential  hazard  to  human  life  or  property. 

1 . 2 I'rojec  t Do  sc  r lp_t  i on : 

1.2.1  Dam  and  Appurtenances:  Montclair  Dam  is  an  earth  em- 
bankment 74  feet  high  from  the  top  of  the  dam  at  elevation  210. 1 
to  the  invert  of  the  outlet  structure  at  elevation  136. 1 in  the 

top  of  the  dam.  The  length  of  the  dam  is  650  feet  at  the  top  ol  dam. 
The  slope  on  the  upstream  side  Is  2.9:1  and  the  slope  on  the  down- 
stream side  is  2.1:1.  The  lake  water  outlets  Into  a concrete  tower 
(principal  spillway)  through  trash  grates  into  a vertical  outflow 
structure  down  to  a 5— fool  x M-loot  box  culvert  extending,  to  tin'  toe 
of  the  dam  at  the  out  let  channel.  The  outlet  structure  Is  equipped 
with  a manually  operated  24  inch  diameter  knife  gate  valve  to  diulu 
the  lake.  The  g.ate  valve  Is  under  repair  and  Is  expected  to  he  opera- 
tional in  the  spring  of  1979.  A submersible  putnp  is  used  to  draw 
water  for  sprinkling  lawns  of  the  golf  course.  The  emergency  spill- 
way is  located  beyond  the  right  abutment  at  elevation  197.  The 
emergency  spillway  channel  is  150  feet  wide. 

1.2.2  Location:  The  Dam  is  in  the  Montclair  Development, 

1.9  miles  west  of  1-95  along  Dumfries  Road,  State  Route  234  on 
Powells  Creek. 

1.2.1  Size  Classification:  The  dam  is  classified  as  inter- 
mediate by  storage  capacity  of  5,198  acre-feet  and  a height  of  74 
f pet . 

1.2.4  Hazard  Cl  issi f icat Ion:  The  dam  is  In  a residential 
development  with  homes  downstream  and  is  given  a high  hazard  classi- 
fication in  accordance  to  the  guidelines  of  Section  2.1.2  of 
Recommended  Cuidel lues  for  Safety  Inspection  of  Dams.  The  hazard 
classification  used  to  categorize  dams  Is  a function  of  the  loca- 
tion only  and  unrelated  to  the  stability  or  probable  failure  of 
the  dam. 
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Table  1.1  DAM  AND  RESERVOIR  DATA 
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SECTION  2.  ENC INHERING  DATA 

2.1  Pcs  1 gn : There  are  no  plans  or  spot1 1 f teat  ions  available: 
for  the  original  construct  1.  of  Montclair  Dam. 

*2.1.1  Geologic  Invostip.il  ions:  There  were  no  known  subsur- 
face Investigat  ions  cniulucleil  in  eonjunellon  with  the  original 
construction  of  the  Montclair  Dam.  In  1970,  however,  a subsurface 
investigation  was  conducted  at  the  dam  site  to  determine  the 
stability  of  the  dam  and  the  feasibility  of  raising  the  crest  of 
the  dam. 

The  subset  lace  Investigation  was  conducted  by  Soil  resting 
Services,  Inc.  of  Washington,  D.C.  Three  soli  tests  borings  were 
drilled  along  the  crest  of  the  dam  and  two  auger  probes  were 
drilled  in  a proposed  borrow  area.  In  order  to  determine  the 
various  soil  parameters,  routine  classification  tests  were  per- 
formed on  representative  samples  and  consolidated  undrained  tri- 
nxlal  tests  with  pore  pressure  measurements  were  performed  on 
selected  undisturbed  samples.  Two  of  the  triaxlal  tests  were 
performed  on  samples  taken  from  the  existing  dam  soils  and  the 
third  triaxlal  test  series  was  performed  on  the  proposed  borrow 
material  compacted  to  approximately  99  percent  of  Standard  Proc- 
tor Density  (ANTN  Spec  I f I cat  Ion  D-A98). 

Results  ol  all  soil  test  boring  and  laboratory  testing  Is  en- 
closed In  Appendix  IV.  in  addition,  a boring  location  plan  along 
with  a review  of  the  laboratory  tost  results  by  Soil  Testing 
Services,  Inc.  are  included  in  Appendix  IV. 

Briefly,  the  soils  at  the  site  consisted  primarily  of  micaceous 
sandy  clayey  silts  and  sandv  silly  clays.  Results  of  laboratory 
consolidated  undrained  triaxlal  shear  tests  with  pore  pressure 
measurements  revealed  the  following  results: 


Boring 

Depth 

Ft. 

Range  In 

Nat  ura 1 

Dens  1 ty 
(pcf) 

0' 

Degrees 

(drained 

friction) 

c' 

PSK 

Drained  Co- 
lies  ion 
Intercept 

1 and  2 

(in  embankment) 

30-37 

119.4-121.8 

27.5 

1,843 

1 and  2 

(in  embankment) 

15-17 

124.3-129.9 

31.0 

614 

Power  Auger 
( Borrow) 

0-15 

120.2-121.9 

17.0 

1,229 

Crest  of  Hill 
(Borrow) 

0-12 

117.0-119.5 

19.0 

614 

Previous  experience  with  the  drained  shear  strength  values 
of  similar  soils  from  the  Piedmont  Province  gives  reason  to  ques- 
tlon  the  high  cohesion  intercepts  obtained.  (Theoretically,  t lie 
drained  cohesion  intercept  should  he  zero.) 

*2.1.3  Structural  Analysis:  Original  design  calculations 
were  not  available.  A structural  analysis  was  undertaken  in  1T/0 
by  Bauer  Engineering,  Inc.  of  Chicago,  Illinois.  The  purpose  oi 
the  analysis  was  to  determine  the  stability  of  the  existing  dam 
if  the  crest  elevation  was  increased  an  additional  A. 5 feet. 


*2.2  Construction  of  the  Dam:  Mr.  K.  M.  Coffey  was  t he 
owner  of  the  property  now  known  an  Country  Club  Lake  at  the  t (me 
the  dam  at  this  location  was  const  rod  ed , In  l'Jftl,  Mr.  Colley 
approached  the  linn  of  Moore,  Kelly  .*»  Reddish,  Inc.,  ol  Orange, 
Virginia,  In  order  to  contract  for  the  construction  of  an  earth 
dam  which  would  create  a lake  on  Ills  properly. 

Moore,  Kelly  & Reddish,  following  contract  signing,  proceeded 
to  construct  the  dam;  construction  was  completed  in  1964.  Accord- 
ing to  a statement  made  by  Mr.  Goodwin  Moore,  partner  in  the  firm, 
the  dam  was  built  according  to  Soil  Conservation  Service  construc- 
tion procedures  and  practices. 

The  following  account  of  construction  was  provided  by  Messrs, 
Coffey  and  Moore: 

According  to  Mr.  Coffey,  the  base  area  of  the  dam  was  cleared 
and  grubbed  and  all  topsoil  stripped,  prior  to  placement  of 
the  fill  In  the  valley  at  the  dam  site.  A core  trench  of  32- 
foot  bottom  width  was  excavated  into  the  valley  bottom  as 
much  as  11  feet  in  depth  until  rock  or  hardpan  was  reached. 
Clay  material  was  borrowed  from  the  property  and  transpor- 
ted to  the  dam  site  to  fill  the  core  trench;  the  filling 
operation  was  performed  by  pans  which  brought  the  clay  from 
the  borrow  site  to  the  dam  site.  The  fill  material  was 
then  spread  in  8- inch  to  11-inch  thick  layers  and  was  sub- 
sequently leveled  by  bulldozer  and  compacted  by  Sheep' s- 
foot  rollers  to  a 6 to  8-inch  compacted  thickness.  The 
loaded  pans  were  routed  across  the  surface  of  the  core  fill 
so  that  their  rubber  tires  could  aid  in  the  compaction  of 
each  layer.  Once  the  core  was  filled  to  the  existing  ground 
surface,  front  and  back  fills  of  the  dam  were  made  in  lifts 
until  the  30-inch  height  above  the  core  was  reached.  The 
core  was  then  filled  in  layers  until  the  30-inch  depth  was 
completely  filled  and  the  next  lift  of  front  and  back  Mils 
was  raised  in  layers  an  additional  30  inches  and  the  core 
again  filled.  This  procedure  was  repeated  until  the  top  of 
the  dam  at  elevation  200  was  reached. 


5 


*vT,  :.ix  »>fc. 


Tilt*  trench  for  tin*  box  culvert  spillway  through  tin*  baso  of 
the  Jam  bad  to  be  blasted  into  rock.  The  trench  was  blasted 
1 feet  below  the  bottom  of  the  box  culvert  slab  and  refilled 
with  compacted  clay  to  I nun  a cushion  so  that  (lie  eulveil 
would  lie  on  a uniform  blanket  of  earth  rather  than  partly 
on  earth  and  partly  on  rock.  Pour  anti-seepage  collars  were 
constructed  a loop,  tin*  leapt  li  of  the  culvert  and  clay  back- 
fill was  placed  and  compact  oil  along  the  sides  ol  the  box 
culvert  and  across  the  top. 

2.2.1  Toe  drains  wore  installed  approximately  10  feet  back 
from  the  toe  of  the  fill.  These  were  built  in  24-inch  wide 
trenches  dug  5 feet  deep  with  2 feet  of  1-2  inches  of  crushed  stone 
under  6-inch  perforated  corrugated  metal  pipe  with  t2  inches  of 
the  same  stone  over  the  pipe.  The  toe  drains  extended  from  the 
outlet  pipe  at  the  toe  on  the  south  side.  Discharge  is  along 
side  of  the  outlet  box  culvert. 

The  lake  water  outlets  t hrouph  a concrete  tower  structure  at 
the  edge  of  the  water  behind  the  embankment.  In  l‘)70,  the  lower 
was  redesigned  as  a vacuum  type  syphon,  where  water  travels  up 
through  a trash  rack  and  flows  down  a 6. 25-foot  x 8-foot  vertical 
box  into  a 5-foot  x 8-foot  box  culvert  extending  through  the  bot- 
tom of  the  dam  to  the  toe  to  the  outlet  channel.  The  syphon 
action  takes  place  when  the  lake  rises  about  8 -inches.  Velocity 
is  approximately  30  feet  per  second  at  the  outlet  channel.  The 
lake  drain  is  controlled  by  a 24-lnch  knife  valve  in  the  bottom 
of  the  tower  structure  operated  manually  from  the  Tower  bridge. 

2.3  Operation:  The  Second  Montclair  Corporation  does  not 
have  an  established  operating  procedure,  although  presently  the 
project  manager  is  located  on  the  development  constantly  and  is 
responsible  for  operation.  The  manual  control  of  the  lake  drain 
is  expected  to  be  repaired  and  operable  in  the  spring  of  1979. 

The  golf  course  takes  lawn  sprinkling  water  from  the  lake  by  use 
of  a submersible  pump. 

2.4  Eva 1 uat ion : Design  of  the  dam  built  in  1963  and 
records  of  construction  are  not  available.  The  information  given 
by  Messrs,  Coffey  and  Moore  indicates  the  general  construction 
procedure  but  does  not  have  soil  types  or  soil  tests.  The  notes 
on  the  construction  in  1970  indicate  the  compaction  and  general 
procedure  used  to  raise  the  top  of  the  dam  elevation.  The  soils 
information  taken  at  that  time  must  be  confirmed  by  additional 
soil  samples  and  tests  of  these  samples  to  establish  the  design 
of  the  embankment.  The  operation  procedure  is  not  established 
and  no  records  are  presently  kept  of  operations  or  observations 
of  the  dam. 


information  provided  by  Law  Engineering  Associates  of  Virginia 


SECTION  3.  VISUAL  I NSI’FCT  I ON 


3.1  Findings:  Appendix  V outlines  the  field  observ.-i l ions. 

*3.1.1  The  major  visual  observance  made  during  the  field  in- 
spection was  seepage  of  approximately  five  gallons/minute  along 
the  left  side  (looking  downstream)  of  the  box  culvert.  This  Is 
the  location  of  the  too  drain.  The  riprap  along  the  sides  of  the 
culvert  has  required  repair  Indicative  of  erosion  as  confirmed  by 
owner. 

*3.1.2  There  was  no  observed  bulging  at  the  base  ot  the  dim 
or  detrimental  settlement  along  the  crest  of  the  dam.  There  was 
a gneiss  rock  outcrop  along  the  left  side  of  the  stream  approxi- 
mately 100  feet  from  the  base  of  the  dam. 

*3.1.3  There  was  some  erosion  of  embankment  soils  along,  the 
downstream  face  of  the  dam.  In  several  areas,  the  erosion  gullies 
were  as  much  .as  18  Inches  deep,  located  about  20  feet  up  the  slope 
and  30  feet  left  of  the  box  culvert  as  well  as  along,  the  rig, lit 
abutment  where  the  gulley  is  ft- inches  deep. 

3.1.4  The  emergency  spillway  water  flows  through  a beach 
and  parking  area  then  through  a grassed  area  which  is  about  400- 
feet  from  the  lake.  At  this  point,  the  emergency  spillwav  turns 
to  the  left  until  it  Is  parallel  with  the  axis  of  the  dam.  In 
the  turning  action,  water  In  excess  of  the*  capacity  of  the  channel 
to  direct  the  water  around  the  loll  turn  will  tend  to  continue  In 
a straight  line  heading  over  Spillway  Drive.  It  is  reported  I » v 
the  owner  that  Spillway  Drive  had  water  flowing  over  It  to  a depth 
of  about  1-foot  during  Tropical  Storm  Agnes  In  1972.  There  are 
about  28  homes  downstream  in  the  potential  path  of  the  emergency 
spillway  "overflow"  below  the  left  turn  of  the  channel. 

3.1.5  The  lake  drain  valve  is  not  operable.  Repair  is 
expected  to  be  completed  by  spring  of  1979. 

3.2  Evaluation;  The  visual  inspection  revealed  obvious 
problems  of  erosion  and  seepage  which  needs  prompt  maintenance. 

The  lake  drain  valve  is  being  repaired.  The  emergency  spillway 
requires  some  improvement  to  safely  carry  and  direct  flood  waters. 


SUCTION  4.  OIM'.RATIONAI.  PKOCKDUKKS 


4.1  Procedures  arul  Maintenance:  Operational  procedure  re- 
quired is  done  as  the  need  arises  through  the  project  manager  of 
the  Second  Montclair  Corporation.  Repair  of  the  lake  drain  control 
valve  Is  presently  underway.  No  regular  log  of  condition  or  main- 
tenance has  been  kept,  since  1971. 

4.2  Warning  System:  There  is  no  warning  system  maintained 
by  the  Second  Montclair  Corporation. 

4.1  Kvaluat  Ion:  The  dam  Is  lunct  losing  as  a I'ecroal  lonal 
laclllty  and  does  not  require  extensive  operational  procedure,  how- 
ever, regular  records  should  be  maintained  of  monthly  observations 
by  the  owner,  followed  by  notes  of  corrective  measures  taken  as  a 
result  of  previous  observation  comments. 


SECTION  5.  HYDRAUI.  I C/HYDROLOGIC 


# 
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5.1  Omit^n:  General  hydraulic  and  hydrologic  design  data 
used  for  analysis  Is  as  follows: 

a)  Letter  from  William  0.  Doll,  Consulting  Engineer,  showing 
Lake  Montclair  Dam  data  summary,  dated  5/30/78. 

h)  Letter  and  calculations  from  Hauer  Engineering,  Inc.,  dated, 
2/51/70. 

c)  Topographic  1"  ■ 200  scale  map  of  spillway  area. 

d)  Memo  from  T.  McGourln  (SCS)  to  Munkitterick  (SCS) , dated 

6/10/66. 

e)  Memo  from  Sours  to  Bauer  Engineering,  dated  4/23/70. 

f)  Letter  1 rom  Dewberrt,  Nealson  6 Davis  to  M.  Kelly,  Assist- 
ant Director,  D.P.W.  Manassas,  Virginia,  dated  3/11/70. 

g)  Letter  from  Wiley  & Wilson,  Engineers,  to  M.  Kelly,  Assist- 
ant Director,  D.P.W  Manassas,  Virginia,  dated  1/10/70. 

h)  Memo  from  Burt  Sours  to  C.J.  Deltz,  dated  2/6/70. 

I)  Letter  from  Prince  William  County,  M.  Kelly,  Assistant 
Director,  D.P.W.  Manassas  to  Dewberry,  Nealson  6 Davis, 
Engineers,  dated  2/17/70. 

J)  Letter  from  Graedlger  &Baker,  Hampton  Associates,  to  Hauer 
Engineering,  dated  8/2/71. 

k)  Letter  from  Bauer  Engineering  to  Dewberry,  Nealson  & Davis, 
no  date. 

l)  Letter  from  Dewberry,  Nealson  & Davis  to  Bauer  Engineering, 
dated  8/2/71. 

m)  Letter  from  Dewberry,  Nealson  & Davis  to  M.  Kelly,  Assistant 
Director,  D.P.W.  Manassas,  dated  9/4/70. 

n)  Letter  from  Craedlger  & Baker,  Hampton  Associates,  to  W. 
Sturcey,  Construction  Manager,  Country  Club  Lake,  No  dale. 

o)  Letter  from  Prince  William  County  to  Country  Club  Lake, 
dated  9/15/70. 


» 


p)  Letter  from  Prince  William  County,  M.  Kelly,  Assistant 
Director,  D.P.W.  Manassas  to  Dewberry,  Nealson  & Davis, 
dated  10/22/79. 

q)  There  Is  a four-foot  difference  in  elevation  of  the  normal 
water  surface  as  shown  on  the  USGS  mapping  and  the  de- 
signer's elevations.  The  designer's  elevations  were  con- 
verted to  match  the  USGS  mapping.  These  elevations  were 
then  used  in  all  computat ions. 

r>.l.l  These  data  contained  original  hydrologic  assumptions, 
spillway  rating  curve,  and  some  details  of  construction. 

5.2  Hydrologic  Records:  Gaging  information  front  South  Fork 
Quantlco  Creek,  and  North  Branch  Chopawansic  Creek  both  near  Inde- 
pendent Hill,  Virginia  was  available.  This  data  was  not  used  to 
evaluate  the  performance  of  the  system. 

5.1  Flood  experience:  No  detailed  flooding  experience  is 
available,  however  the  Agnes  flood  of  1972  was  passed.  The  maxi- 
mum depth  over  the  emergency  spillway  was  estimated  at  4.0  feet, 
which  corresponds  to  5,760  cfs. 

5.4  Flood  Potential:  General  - Assuming  the  pool  elevation 
to  be  at  the  principal  spillway  crest,  elevation  192  msl,  the  PMF 
and  the  100  year  flood  were  developed  and  routed  through  the  res- 
ervoir and  spillway. 

5.4.1  The  PMF,  Probable  Maximum  Flood,  was  developed  from 
data  in  Hydrometeorological  Report  33  (Reference  No.  1).  The 
Probable  Maximum  Precipitation  ( PMP ) for  the  Montclair  Dam  area 
is  25  inches  In  24  hours  for  a 200  square  mile  area.  This  value 
was  modified  for  the  Montclair  11.25  square  mile  drainage  iroa 
and  inputted  to  the  HKC-I  program.  Flood  llydrograph  Package, 
which  synthesized  an  inflow  hydrograph  of  the  PMF.  The  4 PMF  in- 
flow hydrograph  was  constructed  by  reducing  each  calculated  PMF 
hydrograph  ordinate  by  one-half. 

The  inflow  hydrographs  were  constructed  utilizing  the  unit 
hydrograph  concept.  The  unit  hydrograph  was  developed  using  a 
one-hour  duration  of  excess  preeipitat  ion  and  Synder's  parameters 
(Reference  No.  2).  The  IIKG-I  program  then  distributed  excess  pre- 
cipitation In  time  and  amount  to  produce  the  inflow  hydrographs. 

The  distribution  thus  derived  was  modified  by  revising,  the  per 
cent  hourly  distribution  within  the  maximum  6 hour  precipitation 
to  more  closely  conform  to  that  used  in  '1T40  for  the  100  year 
rainfall.  Results  of  this  analysis  are  presented  in  Table  5.1 
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5.5  Reservoir  Re  gul  at  toil : Montclair  Dam  has  an  uncontrolled 
8-foot  x 5-foot  box  culvert  principal  spillway  with  an  Inlot  ele- 
vation of  192.0  msl.  The  emergency  spillway  is  an  unrontrol led 
earthen  trapezoidal  section  with  Invert  at  elevation  197.0  nisi. 

The  top  of  the  dam  elevation  is  210.5  msl. 

A 24-inch  diameter  gated  orifice  Is  available  for  draining 
the  reservoir  but  was  not  considered  for  routing  purposes. 

5.5.1  Reservoir  storage  capacity  above  the  spillway  crest 
was  calculated  using  contours  from  IISCS  quad  maps,  p I an  I iri  ei  I ng 
areas  and  converting  to  volume  In  aero-loot.  The  out  lei  ruling 
curve  was  computed  using  an  orifice  equation  for  the  principal 
spillway  and  a critical  depth  computation  for  the  emergency  spill- 
way then  combining  the  curves  for  total  outflow.  Routing  was 
started  assuming  pool  elevation  at  the  principal  spillway  crest 
and  Inflow  equal  to  outflow. 

5.6  Overtopping  Potential:  The  PMF,  'jPMF,  and  100  year 
flood  inflow  hydrographs  were  routed  through  the  reservoir  using 
the  modified  Puls  method  option  of  the  HKC-1  computer  program  with 
storage-outflow.  Results  of  this  routing  are  shown  In  Table  5.1. 

5.6.1  A lallwater  rating  curve  was  not  available  for  this 
dam.  The  tallwater  elevation  observed  during  field  observation 
was  approximately  126.0  msl  with  an  assumed  flow  of  50  els.  The 
50  cfs  was  used  as  the  starting  base  flow  when  routing  the  storms 
through  the  system. 

5.7  Reservoir  Emptying  Potential;  To  empty  the  dam  there  is 
a 24-inch  outlet  pipe  with  an  invert  elevation  of  133  msl,  and  a 
discharge  capacity  of  101  cfs  at  normal  water  surface  elevation, 

192  msl. 

5.7.1  The  above  information  was  inputted  to  the  HKC-l  program, 
with  F.leven  cfs  inflow  and  a developed  storage  vs.  outflow  curve. 
This  analysis  indicated  that  the  dam  can  be  emptied  in  18  days. 

5.7.2  All  hydrologic  considerations  presented  in  this  report 
are  based  on  present  conditions  and  no  allowances  have  been  made 
for  future  development  of  the  watershed. 
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TABLE  5.1  - RESERVOIR  PERFORMANCE 


Normal 

F 1 ow 

100  Yr. 

St  orm 

llydrograph 
1/2  I’MF 

1 

1’MK 

Peak  Flow,  cfa 

Inflow 

50 

4,589 

9,403 

18,806 

Outflow 

50 

3,397 

8,646 

17,702 

Maximum  Elevation,  ft.  msl 

192 

199.8 

202.4 

205.2 

Ungated  spillway  (El.  192  & 

197  msl) 

Depth  of  flow,  ft. 

2 

2.8^ 

5.42 

8. 22 

Duration,  hours 

— 

20  2 

70  2 

70  2 

Velocity,  fps 

— 

6.22 

8. 52 

11.3 

Percent  of  Peak  outflow 
passed 

100 

100 

100 

Non-Overflow  Section  (El.  210.5 
msl ) 

Depth  of  flow,  ft. 

0 

0 

0 

Dural  Ion,  hours 

— 

0 

0 

0 

Velocity,  fps 

— 

0 

0 

0 

Tailwater  Elevation,  ft.,  msl 

126 

NA* 

NA* 

NA* 

* Not  Available 


1.  Elev.  192  Is  the  syphon  spillway  (Principal  spillway) 
and  elev.  197  is  the  chute  spillway  (Emergency  spillway). 

2.  Refers  to  the  emergency  chute  spillway. 

The  figures  in  the  table  do  not  include  volume  of  water  going  thru 
the  syphon  spillway. 


SECTION  6.  STRUCTURAL  STABILITY 


*6.1  Ccologlc  Sftt  lm;  of  thf  Dam  Site:  The  dam  is  1 ora  it'd 
Just  west  ol  tlu*  Fall  Line  between  the  eastern  Coastal  Plain  Leo- 
logic  Province  and  the  western  Piedmont  Geologic  Province.  The 
underlying  bedrock  at  tin*  site  consists  of  schistose  gneiss.  This 
lorm.it  ion  Is  believed  to  have  or  I g I u.it  ed  as  sedimentary  sand  and 
clay  deposits  in  the  late  Preeainhrian  age.  Much  later,  probably 
In  late  Paleozoic  times,  st  roue,  compressive  forces  buckled  I lu- 
crust  and  compressed  the  bedrock  Into  Lip, lit  folds.  Throup.li  the 
years,  the  pressure  lias  caused  the  sedimentary  deposits  to  meta- 
morphose into  their  present  stale.  At  unknown  time  periods  during 
this  process,  volcanic  intrusions  entered  the  formation.  As  a 
result.  Intrusions  of  quartz  and  greenstone  are  found  within  this 
geologic  sett  I up,. 

Soils  of  this  formation  consist  generally  of  micaceous  silts, 
sandy  slits  and  slltv  sands.  The  soils  are  formed  by  the  chemical 
and/or  meihanlc.il  weatliei  lap,  ol  the  under  I y I up,  parent  rock.  Noi 
in. illy,  the  most  advanced  weather! up,  occurs  near  the  Kurlaco,  and 
decreased  dep.rees  ol  weatlierlnp,  are  present  with  Increased  depth, 
uni  II  the  unaltered  parent  rock  Is  cucouiit  ered . As  a result,  t lie 
Inherent  strength  character  1st  ics  generally  tend  to  Increase  with 
Increased  depth.  Due  to  the  weathering  process.  Intact  bedrock 
elevation  Is  often  quite  erratic. 

*6.2  St  ah  I 1 1 ty  Ana lys 1 s : As  Indicated  in  Section  2,  a sia 
blllty  analysis  was  conducted  by  Bauer  Knp.i  nee  ring  using  data 
obtained  by  Soil  Testing  Services.  Since  the  original  stability 
calculations  were  not  available,  the  loading  assumptions,  such  as 
"steady  state  seepage",  used  in  the  analysis,  are  not  known.  How- 
ever, as  noted,  the  factor  of  safety  calculated  by  Bauer  Engineering 
was  2.24  (Reference  Appendix  IV).  Previous  experience  witli  the 
drained  shear  strenp.th  values  of  similar  soils  from  the  Piedmont 
Province  gives  reason  to  question  the  high  cohesion  intercepts  ob- 
tained. Theoretically,  the  drained  cohesion  intercept  should  be 
zero.  However,  a drained  cohesion  of  611  psf  was  used  in  the 
stability  calculation  by  Bauer.  Reducing  the  cohesion  value  to 
the  theoretical  value  of  zero  for  drained  loading  won  I d result 
in  significantly  lower  factors  of  safety.  It  is  therefore  impera- 
tive that  a detailed  stability  analysis  of  the  embankment  In*  con- 
ducted. 

6.1  The  concrete  box  culvert  outlet  structure,  extending 
from  the  riser  structure  to  the  toe  of  the  dam,  was  inspected  by 
a diver  for  the  owner.  The  inspection  comments  are  shown  in 
attachment  "C"  in  Appendix  IV.  There  are  numerous  cracks  and 
seepage  noted  in  the  Inspector's  report.  Some  cracks  arc  open  as 
much  as  2-3  inches  (items  18  and  29  of  box  inspection).  The  box 
should  be  repaired  and  monitored. 


*lnformation  proveded  By  Law  Engineering  Associates  of  Virginia. 
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SECTION  7.  ASSESSMENT  AND  REMEDIAL  MEASURES/RECOMMENDATIONS 


7 . 1 Dam  Assessment: 

7.1.1  The  design  calculations,  plans  and  construction  records 
for  the  original  construction  arc  not  available.  The  design  for 
raising  the  crest  of  the  dam  was  done  in  1970,  when  soil  samples 
from  three  borings  in  the  embankment  were  tested.  These  burlaps 
should  be  supplemented  by  sufficient  additional  borings  and  soil 
sample  testings  to  establish  the  location  of  the  various  materials 
in  the  embankment  and  the  qualities  of  these  materials. 

7.1.2  Seepage  and  erosion  on  the  downstream  slope  ol  tin*  dam 
was  visible,  as  well  as  needed  repairs  to  the  slope  around  the  win)', 
walls  of  the  outlet  box.  The  report  of  the  inspection  ol  the  in- 
side of  the  outlet  box  structure  indicates  repairs  to  the  structure 
are  needed.  The  alignment  and  base  of  the  embankment  show  no 
obvious  indications  of  movement. 

7.1.3  The  emergency  spillway  channel  curves  to  the  left  about 
400  feet  below  the  crest.  The  crest  had  4 feet  depth  ol  water 
during  the  Tropical  Storm  Agnes  in  1970.  This  depth  of  water  caused 
erosion  and  water  over  Spillway  Drive  to  a depth  of  1 foot.  The 
erosion  of  the  spillway  and  the  curve  in  the  channel  endanger  the 
spillway  area  and  safety  of  the  homes  along  Spillway  Drive. 

Based  on  the  high  risk.  Intermediate  category  of  this  dam, 
the  combined  spillways  should  be  capable  of  passing  the  PMF,  which 
is  18,806  cfs.  If  both  spillways  are  considered  sound  and  the 
pool  elevation  is  at  the  crest  of  the  dam,  the  capacity  would  be 
38,000  cfs. 

7.1.4  There  Is  no  established  operating  procedure  or  warn- 
ing system  established.  No  log  is  presently  maintained  of  obser- 
vations of  the  dam,  and/or  maintenance  work.  The  lake  drain  valve 
is  presently  being  repaired  and  is  to  be  completed  in  the  spring 
of  1979. 


7.1.5  Remedial  Measures  and  Recommendations:  Immediate 
action  needs  to  be  taken  by  the  owner,  at  his  expense,  to  reduce 
the  potential  risk  to  life  and  property.  The  slope  around  the 
box  culvert  outlet  and  gullies  on  the  slopes  should  be  rep.iired. 
The  box  culvert  should  be  repaired  where  deteriorating.  At  the 
same  time  the  toe  drain  outlets  should  be  located  and  extended 
beyond  the  toe  to  drain  freely.  Riprap  around  the  stilling  pond 
at  the  outlet  should  be  installed. 
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The  owner  should  obtain  the  services  of  a profession.!  I cup,  I- 
neer  to  further  evaluate  the  stability  of  tlie  dam  by  taklnp,  test 
borings  for  soil  samples  along  the  top  ol  the  dam  extending,  through 
the  core  to  the  base  and  In  the  aiea  of  tin*  too  alone,  I he  Innp.th 
it t the  dam.  The  soil  samples  should  he  analyzed  to  determine 
strength  parameters  for  the  embankment  materials.  Observation 
wells  should  be  installed  alone,  the  top  ol  the  dam  and  in  the  down- 
stream slope  in  monitor  the  pliioat  le  Hiirtaee  within  the  dam.  In 
addition  to  the  above,  borlnp.s  of  the  emergency  spillway  crest, 
alone,  the  spillway  channel  and  in  the  natural  earth  abut  uienl  alone, 
the  channel  should  he  taken  to  obtain  soil  samples.  These  samples 
should  he  .analyzed  for  stronp.tli  parameters  of  the  material  In  l lit* 
spillway  and  natural  earth  abutment. 

Consideration  In  view  of  these  soil  test  results  should  he 
given  to  erosion  of  the  natural  earth  abutment  alone,  the  left  side 
of  the  emergency  spillway  .and  to  s.alety  ol  eontalnlnp,  I lood  waters 
at  the  erest  and  alone,  the  course  of  the  spillway  channel  to  avoid 
damap.c  to  property  and  life  alone.  Spillway  l.ano.  Tin*  omorp.encv 
spillway  should  he  Improved  accordingly.  A warning  procedure  iicuIm 
to  be  established  so  that  the  downstream  residents  can  he  alerted 
in  case  of  an  omerp.ency.  A staff  gage  should  bu  instill  led  to  per- 
mit documentation  water  level. 


i 


» 


t 


» 


15 


iiAlii  5.:i  » 


WiWCHfc' 


\ of/*S 


FRONT  1 
MOV  At/' 


A'\>A  » li ' 


Wur»  w»il  v.»*' 


Corii’jii 


V s~  \ 


•tiei.’jimn  T \ 

^ v » .'C.»<no  No  t • 


‘ . . C,r»o  £*«  * 


viBC.iNiJ 


Taken  from  USGS  Quad  Map 
Quantico,  Va.-Md.,  1006 


LAW  ENGINEERING 


SOILS,  MATERIALS,  AND  FOUNDATIONS  ENGINEERS 
7913  WESTPARK  DRIVE.  McLEAN,  VIRGINIA  22101 


Drawn:  DLR 
Chocked:  MJC 

Daw:  12-28-78 


Montclair  Dam 


Princa  William  County,  Virginia 


ilcLuarii^AKE 


PLATE  NO.  1 
Reduced  to  Half  Sealq 

SHEET  23  i 


DEPARTMENT  of  PUBLIC  works 
PRINCE  WILLIAM  COUNTY 

VIRGINIA 


<■’vacciMr.cn 
' <■  it»»cr  in 
T c.  LUxl 

‘J  C-  »«AIA. 

' c DIIICM.  JH. 

a j ^o^lici 

L L.  MCCOMII 


sell  TlSTIXG  SSRVICSS,  Inc. 

P.O.  Im  366,  1 ) 1 Nmgtitn  Road 
Nocrflbrook,  (tUo.i  60063 


STS  Job  No 


Stroclura 


GcnfUmuni 


W«  ora  sanding 


Q herewith 


(3  under  separate  cpvar 


tats  of  prints  of 
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laboratory  Compaction  Data 
JZ  f'eld  Compaction  Control  Data 
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G Consolidation  Test  Data 
ZZ  Triaaial  Compression  Test  Data 
[~i  Sealed  Jar  Samples 
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G Caisson  Reports 
G Permeability  Tests  Data 
[j  Cram  Sire  Analysis  Data 
G Afterberq  limits  Test  Data 

□ C.B.R.  Test  Data 

G Organic  Content  Test  Data 
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GENERAL  MOTES 


1950  Chic, too  Building  Code  Soil  Classifications  are  Usod  Excopt  Whoro  Noted 
DRILLING  & SAMPLING  SYMBOLS 

5S  : Split-Spoon  — 1 Vi"  1. 0..  2"  O.  D..  oxcopt  whoro  notod 
ST  i Shelby  Tub*  — 2”  O.  D..  oxc*pt  whoro  notod 
PA  j Power  Auoor  Semple 
Dr*  : Diamond  Oit-NX:  liX:  AX: 

CC  s Carboloy  pit -NX:  OX:  AX: 

OS  : Ostorborg  Samplor  — 3”  Shelby  Tub* 

HS  : Housel  Sampler 
V/S  i V/nsh  S.tmplo 
FT  i Fuh  Tail 
RC  i Rock  Bit 
WO.  Wash  Out 

Slrrtdard  ' N“  Penetration:  Blows  per  loot  of  a 140  pound  hammor  falling  30  inches 

on  a 2 inch  OD  split  spoon,  « xcept  where  notod. 

WATTS?  LEVcL  MEASUREMENT  SYMBOLS 

V/L  : Water  Levol 

WCI  s Wet  Cavo  In 

DCI  : Dry  Cavo  In 

V/S  : While  Sampling 

V/D  s While  Drilling 

rCR  i Cl  tore  Casinq  Removal 

AC3  : Alter  Casing  Removal 

At  . Aiter  Boring 

Wiifirr  levels  indicated  on  tho  boring  logs  are  tho  lovols  measured  in  tho  boring  at  the  times 
ind. sated.  In  pervious  soils,  the  indicated  elevations  are  cortsidcrod  reliable  ground  wator 
levels.  In  impervious  soils,  the  accurate  determination  of  ground  water  elevations  is  not 
possible  in  even  several  days  observation,  and  additional  eviaonco  on  ground  water  oleva* 
tions  must  be  sought. 


CLASSIFICATION 


COHESIONLESS  SOILS 


"Trace" 

: 

1%  ro  10% 

"•'me*  re  some" 

: 

10%  to  20% 

"Some" 

: 

20%  to3S% 

"And'* 

: 

35%  to  50% 

lor*c 

j 

0 to  9 Clows  \ 

A’odivffi  Dense 

: 

10  to  29  Clows  I 

or 

Dvr.se 

j 

30  to  59  Blows  | 

equivalent 

Very  Dense 

: 

> 60  Blows  J 

COHESIVE  SOILS 

If  cloy  conlenl  fs  sufficient  so  thot  cloy  dommotrs 
soil  properties.  then  cloy  becomes  the  principle 
noun  with  tl«e  o'her  mo|Or  soil  constituent  as 
modifier;  i.e.,  $il*v  cloy.  Other  minor  soil  con- 
stituents moy  be  added  according  to  dassitico. 
tion  breakdown  for  cohesionless  soils;  i.e.,  silty 
cloy,  trace  to  some  sond,  trace  gravel. 

Soft  ; 0.00  — 0 59  tons  ft- 

Stiff  : 0.60  — 0.99  tons  ft- 

Tough  1.00  — 1 99  tons  ft-' 

Very  tough  2.00  — 3.99  tons  ft- 

Hard  > 4.00  tons  ft- 


•c 
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LOG  OF  CORING  NO. 


cwf.cn 


Country  Ciut>  Lake 
C'-'*'4  r i cs . Vi  re  in  in 


OCSCRIPTiON  or  MATERIAL 


• UttFACK  ILCVATIOM— l 


AHCHITCCT  . tNCINCCn 

k'wforrv,  Ucalon  r.  Hivis  (Arch.) 
Uaucr  Eno  i ncer  ■ r.c  . Inc.  I c„„  v 


PROJCCT  NAMC 

rCMintry  Club  Lake 
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• TRf  HUTH 
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) 

H 
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r 

Fl  A ITIC 

WAftll 

L lOum 

LIMIT  % 

CONTfNT % 

Limit  * 

'•  _ 

_ A 

ITANOAKO  * 

•M-  PCNCTRATION 

L\ 

ULOwi/rT.l 

--J  Silty  ciav  '^icscecus; 
__j  to  sore  sand,  trace  :r 
1 crown  to  reddish  dro-r 


ivory  tougr. 


Candy 

city. 

trace  gravel  am 

roots 

- rrov 

n with* dark  era y 

sears 

- '■arc! 

' C L - C H ) 

,_4  Candy  an c clavev  silt,  trace 
. gravel  - brc.vn  with  ck.cray 
— J seans  - ~oist  - dense. 


. s i • tv  s* 
3 1 j t to 


Cnd  of  coring 

IV  !!”  Casing 

- - ' 

V 

X / \ 


\ i : privc stcn  «oao  : 

| ••••A  a »|  1 ■>  '"-T 

i . . 

loo  lake 


LOG  OF  BORING  NO.  '.-2 


ANCHITC CT  • CNCINCEn 

lAn.fi.;  liciMJcrry , Non  I on 
nnn,)  H.tucr  ‘ m i ric"r  i n 


I’ROJCCT  NAME 

Coun [rv 


DESCRIPTION  OF  MATERIAL 


t'j»r*et  cucvatiom- ; 


Silty  clay  i cuceou  s ) , t r occ 
sor.c  sand,  trace  crave  } 


1 

PLACTIC 
LIMIT  S 

x~  - 

1 

watcn 

CONTENT  % 

LIQUO 

L»M*T  % 

A 

ITAN3AMO 

"Nm  KNCT»ATlOS  |BLO«VL/fT.) 

1 O 

TO  *o  ** 

«l  - 

Silty  cloy,  trace  to  some 
sand,  trace  grave!  - reddish 
brown  and  slightly  gray  ■ 


very  tough  to  tough 


(Cl-Ch) 


Clayey  and  silty  very  fine 
sand,  trace  mica  and  roots 
brown  G slightly  gray  - no 

- cense 


C.v/cv  and  sancv  si  it,  trace 
to  SO“C  cr.v/e!  - rust  brown  c-> 
; and  slightly  gray  - moist  - 

jvery  oen.se  f‘"_-Cl' 


. i i ty  c • ay  ~ caceoe 
to  sore  sand, trace  n 


Silty  sand,  trace  clav  and 
ica  - ret.  cork  brown  - 
moist  “ very  dense  , 


” i 1 ty  cloy  (micaceous;,  tr 
sand,  gravel  and  roots  * 
reddish  brov.n  and  slightly 
rray  - very  touch  to  hard 


•illy  c icy  .micaceous 
! sane  anc  gravel  - bro 
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Stlrv  clay  (micaceous)  trace 
tc  so-ie  sand  and  gravel  * 
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(CL-CH) 
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o i i :y  c uiy,  trace.to  so-e 
sane,  tr.'co  gravel  C n i c r. 
rc-!3isn  Drown  to  It. brown 
very  touqn  (r 


31  ley  clay  (micaceous),  : 
sand  ano  gravel  - reddish 
brown  to  slightly  Cray  - 
tough  to  very  touch 


ii'tv.t  so’v'v.clay . t-ace 
crave  1 - recrwsn  bro.n  to 
?t. brown  - very  touen 

' (CL) 


i-o?5':  e roc  * ••  water  w 
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10'  of 

3S  ’ of  r.'/. 
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Cas i ng 

Calibrated  Penetromeiter 
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• ompacc  ihvatiok— ; 


1 

PLASTIC 

1 

WATT  A 

! i 

UOUIO 

LIMIT  ^ 

COM  TC  NT  ** 

LIMIT  % 

/\ 

o 

itanoaro  mN~ 

RENT  NATION 
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l n f n 
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LABORATORY  COMPACTION  CONTROL  REPORT 


Jot  Njm»  jnd  Location 

Archil::!  or  Engineer 

Ontractcr 


COUNTRY  CbUS  LAKE 


SAUER  ENGINEERING 


A.  Description  of  Soil.  SILTY  CLAY,  TR.  TO  SOME  SAND.  TR.  GRAVEL  - REDISH  ! ' "v.n  

Uni  lire) 

Material  Mark  00RR0»  material Classification MH 

BORING  2 . C REST  OF  HILL 


AA  \0 

tijiislicaticr 


Source  ol  Material 

/:3tural  Water  Content  36-8 
Liquid  Limit  _ 6 6- 1 


depth:  o’—  is  1 


% Natural  Dry  Density 


% Plastic  Limit . 


3 A-  2 


Plasticity  Indci 


PCF  See:  fie  r.-av.ty  £ 70  . 

31.  0 


3.  Test  Procedure  Used: . 


A ST  M D I5S7  - 6 6 T 


Test  Kcsults:  Maximum  Dry  Density 


10  7.  5 


Optimum  Water  Cor.trrr 


! 0 0 


SOIL  TESTING  SERVICES,  Inc. 

Til  Pfmpitrn  Rood 
Northbrook,  llimoit 
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Doio 


•c  Name  and  location 
chitect  or  Engineer 

..itiJCtjr 


LABORATORY  COMPACTION  CONTROL  REPORT 


COUNTRY  CLU3  LAKE 


BAUE  R ENGINE  E R INC 


Dejcn.tt.on  of  Soil:  silty  clay,  tr.  to  -ovr  •■.and.tr  grave',  - brown 

BORROW  MATERIAL 


Mate  rial  Mark . 


lln.f.-.-j 

_Cla::;i. cation . 


W H 


A/\o . J 

.Classifies 


Source  c!  Material , 


GORING  I 


DEPTH  0-15 


15  9 2 9 


7 /I4/70 


NiUisat  Ylatct  Content. 


2a.  t 


licju.j  limit. 


64-  e 


. % Natural  Dry  Density 
36.  2 


% Plastic  limit , 


% Plasticity  Incex 


PCr  Specil.c  Gravity L_Zi 

2 s . G 
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August  6,  1970 


li.  u«*r  ! ngtneering,  Inc. 

tftdiUi  Mucker  Un vo 
Chicago,  Illinois  OOuUu 

Attention:  Mr.  Donald  W.  Kikan  STS  Job  No.  13929 

Krfc.ence:  Subsurface  investigations  lor  proposed  reconstruction  of 

Country  Club  Lake  Dam  In  Dumfries,  Virginia 

Cent lemon: 

The  subsurface  investigation  at  the  site  of  the  existing  Country  Club 
Lake  Dam.  in  Dumfries,  Virginia  has  been  completed.  Three  borings  vne 
performed  along  the  dam  axis  to  investigate  the  present  condition  of  the 
dan.  relative  to  dam  stability  and  two  power  auger  borings  were  performed 
at  proposed  borrow  locations  to  obtain  representative  samples  of  borrow 
n.iti  rials.  The  lees  of  the  borings  are  liicltiiied  with  this  report.  All 
saiip  I «'*  obtained  were  sealed  in  the  field  and  brought  back  to  the  labor- 
atory lor  further  cxmnl nation,  testing,  and  classification  in  accordance 
w.th  the  Unified  foil  Classification  System. 

It  is  our  understanding  that  the  existing  dam  has  a maximum  height  of 
approximately  60  feet  and  minimum  2’j:  1 side  ‘.lopes.  It  is  proposed  to 
raise  liie  heigat  of  the  dan  approximately  six  more  feet  pl.iced  on  2:1 ' 
side  slopes.  The  primary  purpose  of  this  investigation  and  report  is  to 
determine  the  condition  and  composition  of  the  existing  dam  , to  determine 
the  soil  parameters  to  be  used  in  the  stability  analysis  for  this  proposed 
additional  height,  and  to  make  recommendations  regarding  the  construction 
of  the  proposed  additional  dam.  height. 

In  order  to  determine  the  various  soil  paxameters,  routine  classifi- 
es! ion  tests  wore  performed  on  representative  samples  and  special  con  .oil- 
dated  umlraincd  irxaj.inl  tests  with  pore  | : os  me  measurements  were  per* 

1 C'nuod  on  selected  samples.  Two  of  the  trir.xi.nl  test  series  were  perform- 
ed on  samples  token  from  the  existing  dam  soils  and  the  third  trlnxiul 
tent  series  was  performed  on  the  proposed  borrow  material  compacted  to 
approximately  99L  of  Standard  Proctor  Density  (A STM  Specification  D-698). 

^ Results  of  all  the  testing  are  included  in  the  Appendix  of  this  report. 


1 


L.tuer  LnglnoviTng,  Lnc. 
<:1S  Job  No.  13929 
/.up, us  t 6,  1970 
luge  2 


f 'Hits  borings  performed  revealed  the  existing  dam  soils  to  consist 

primarily  of  tough  to  very  tough  micaceous  sLlty  and  sandy  clay  or 
nodium  dense  to  dense  micaceous  clayey  sandy  silc  extending  to  the 
original  natural  underlying  soil  which  consisted  of  a very  dense 
clayey  and  silty  sand  to  the  end  of  the  borings.  This  clayey  sand 
grades  into  the  parent  bedrock. 

b'nconfinod  compressive  strength  test  values  in  the  existing  dam 
noils  generally  varied  iroin  1.5  to  over  4 tons  per  square  foot  (isf) 
with  natural  water  contents  In  the  more  clayey  soils  generally  la 
the  25  to  353  range  and  natural  water  contents  ini  the  more  sandy  soils 
In  the  15  to  253  range.  Liquid  limits  in  the  more  clayey  soils  arc 
generally  in  the  40  to  more  than  60  range  whereas  liquid  Units  In 
the  more  sandy  and  silty  soils  are  generally  less  than  40.  Much  of 
the  material  plots  below  the  A line  on  the  Unified  Soil  Classification 
System  Chart  Indicating  a considerable  degree  of  elasticity  and  resili- 
ence in  tiie  soil. 

The  consol idataj  wd  rained  triaxial  test  series  with  pore  pressure 
measurements  performed  on  representative  samples  from  the  existing  dam 
indicated  consolidated  undrainod  friction  angles  in  the  range  of  23° 

-5°  with  cohesion  values  varying  hon  .3  ro  more  than  1 kilogram  per 
mpi.ue  centimeter.  The  effective  stress  friction  angle  varied  in  the 
range  of  27  to  31  ’ with  a slightly  lower  cohesion  value  intercepts. 

Since  all  of  these  friction  angles  arc  greater  than  the  existing  side 
slopes  of  the  dam,  the  existing  dam  is  stable.  If  these  soil  p :r.a- 
naccrs  are  puc  through  a standard  slope  circle  stability  analysis, 
a fairly  high  factor  of  safety  should  result. 

With  regard  -o  the  proposed  additional  six  foot  of  material  to  be 
placed  on  top  of  che  existing  dam  at  a 2:1  slope,  we  recommend  that  the 
proposed  borrow  material  be  compacted  to  a minimum  of  933  of  standard 
i’  roc  to  r ( ASTM-D-o')3) . To  achieve  this,  the  fill  should  be  placed  in 
io-,e  lilts  of  not  more  than  9 inches  in  thickness  and  where  necessary 
ilie  natural  water  content  should  be  levered  by  disking  and  areatlon  to 
i.'-'t  wl  tain  4*1  ol  the  optimum  water  content  for  compaction.  The  compac- 
tion test  results  included  in  the  appendix  indicate  the  optimum,  water 
content  for  compaction  of  the  borrow  material  is  in  the  range  of  21 
to  23.3.  With  natural  water  contents  running  from  23  to  more  than  353, 
some  reduction  of  the  water  content  will  be  necessary  to  achieve  Che 
♦ recommended  degree  of  compaction. 

Tin:  triaxial  to:  c cries  performed  on  the  borrow  material  indicated 
a total  stress  consolidated  undrainod  friction  angle  of  17.5°  with  a 
cohes ton  of  approximately  .3  kilograms  per  square  centimeter.  This  la 
considerably  lower  than  the  existing  dam  material.  However,  considering 
the  shallow  depth  of  new  fill  this  should  be  adequate. 
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Considering  c ho  high  water  couten  of  the  proposed  borrow  notorial 
'"<!  also  considering  the  relatively  low  friction  angle  and  col. ec  ion  value  i 
(oi  ttu*  coi'.ip.ic  tod  material,  clone  Inspection  and  testing  during  conn  t ruction 
• r.l  bo  necessary  to  nuke  cercnin  tliat  the  best  possible  results  are  obtain- 
ed. As  mentioned  previously,  because  the  natural  water  content  is  in 
certain  cases  more  than  10  v above  the  optimum  for  compaction,  a certain 
in  sine  of  disking  nnd  aeration  will  probably  be  required  In  order  to 
ooitove  the  desired  compaction. 

’•"ho  information  and  recommendations  In  this  report  have  been  presented 
i-.  an  aid  to  the  design  engineer  to  facilitate  achieving  a safe  economical 
•h‘  * re  oh:, t ruction . Since  tin;  investigation  was  limited  in  scope,  variation 
in  soils  conditions  l ro:n  those  indicated  at  the  boring  locations  may  occur. 
However,  it  is  our  opinion  that  the  extent  of  the  investigation  has  been 
:.ut  J icient  to  give  a reasonable  representation  of  Che  existing  conditions 
.'.n  i proposed  constructed  condition  and  that  if  the  reconstruction  is  per- 
formed as  recommended,  the  dam  will  be  safe  with  regard  to  stability. 

It  there  are  any  questions  with  regard  to  the  information  presented  in 
this  report,  or  if  we  can  of  service  to  you  in  any  way,  please  do  not 
hesitate  Co  contact  us. 


CNlitscb 

cc:  Country  Club  Lake 
P.0.  3ox  12't 

Dumfries,  Virginia  22026 


Very  truly  yours. 


SOIL  TESTING  SERVICES,  INC. 

Clyde  N.  Baker,  Jr. 

Registered  Professional  Engineer 


"■J /_✓ 


Dixon  01 Hr  ion,  Jr. 

Registered  Professional  Engineer 
Virginia  // 39«3 


Attention:  Mr.  William  H.  Sturcey 
Construction  Manager 
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>0  CONNECTICUT  AVENUE.  N.W. 


WASHINGTON  DC  2 003G 
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October  I1*,  1970 


Hr.  W1 11 1cm  Sturccy 
Construct  Ton  Manager 
Country  Club  Lake 
Dumfries,  Virginia 


STS  Job  No.  13929-A 
Reference:  Proposed  Dam  Reconstruction,  Country  Club  Lake,  Dumfries,  Va. 
Dear  Mr.  Sturccy: 


This  Is  a letter  report  transmitting  the  results  of  laboratory 
tests  recently  conducted  to  evaluate  proposed  borrow  materials.  A 
total  of  four  compaction  tests  were  conducted,  one  on  borrow  material 
from  a site  adjacent  to  the  Jam,  two  or,  proposed  borrow  from  future 


can 

be  summarized  as  follows: 

Optimum 

Samolc  Description  Moisture,  % 

Optimum 

Dens  I ty ,ocf 

Natural 

Moi sture.2 

1. 

Borrow  site  adjacent 
to  the  dam 

23.9 

9^.0 

31.6 

• 

1 

2. 

Test  pit  3\ , area  of 
proposed  cut 

19.0 

102.5 

25-9 

■i 

3- 

Test  pit  HI , area  of 
proposed  cut 

17.5 

105.9 

19-6 

i 

l*. 

Ro3d  fill 

13.0 

116.5 

- 

( 

Test  No.  1 was  made  to  recheck  optimum  dry  density 
In  tlie  field.  A decision  was  made  to  conduct  this  test 
encountered  In  meeting  the  compaction  criterion  for  fll 

of  the  borrow  be  in 
when  difficulty  wa 

1 placed  on  the  dam 

A specific  gravity  test  was  also  conducted  on  this  sample  and  a value  of  2.£m 
was  obtained. 


J 


» 


Tests  Nos.  2 and  3 were  made  to  assess  the  feasibility  of  using  soil 
from  a proposed  cut  as  fill  for  the  dam.  Doth  samples  tested  proved 
suitable.  However,  the  data  from  Test  Ho.  3 was  most  representative  of  the 
soils  at  the  site  of  the  proposed  cut.  It's  natural  moisture  content  is 
significantly  above  the  optimum  moisture  content.  Therefore,  f :.orrcw 
Is  taken  from  this  area  it  will  require  significant  aeration,  ,ricr  to 
compaction,  to  dry  the  soil  to,  or  below,  it's  optimum  moisture  content. 

The  soli  from  Test  pit  No.  1 (Test  No.  2)  appeared  to  be  highly  over- 
consolidated  and  break  up  Into  hard  slabs.  When  this  material  is  encountered, 
It  will  have  to  be  broken  down  prior  to  compaction. 

Test  No.  k was  taken  on  a road  fill  above  a culvert.  The  data 
obtained,  is  telr.g  used,  in  conjunction  with  nuclear  r.o  I s turr-dens  I ty 
measurements,  to  ascertain  the  degree  of  compaction  of  this  fill. 

Compaction  control  operations  have  been  in  progress  on  the  earthwork 
operations  on  a continuous  basis  and  a final  report  and  a suranary  of  all 
tests  performed  will  be  submitted  at  the  completion  of  the  work. 

If  there  are  any  questions  with  regard  to  this  letter,  or  if  we  can 
be  of  any  further  service  to  you,  please  do  not  hesitate  to  contact  us. 

Very  truly  yours , 

GNAEDINGER,  DAKER,  HAMPTON  C ASSOCIATES 

’ % ' • T •>  - \ 

Delon  Hampton  ' — 

. I 

Renlstered  Professional  Engineer 

Washington,  D.C. 

A L - 

Dixon  O'Brien,  Jr. 

Registered  Profess! 

Virginia  ,,3583 

,•  ( ..  U / 

Clyde  N.  Baker,  Jr. 

Chief  Engineer 

DH:  Jp 
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Mr.  Villi  am  Sturccy 
Construction  Manager 
Country  Club  Lake 
Dumfries,  Virginia 


October  20,  iy‘/0 


Re:  Proposed  Dora  reconstruction,  Country  Club  Lake,  Dumfries,  Virginia 


Dear  Mr.  Sturccy: 

Vo  Move  completed  continuous  Inspection  of  the  earthwork  operations 
c>ccuri  inq  on  the  1 t ruct  I on  of  the  Country  Cluh  !.  r*  *'.0  I'am,  umnfrios, 

Virginia.  The  Dorr,  revision  work  consisted  of  widening  the  Ocm  on  the  lakeside 
end  raising  the  existing  Dam  with  6 ft.  2 inches  of  cloy  fill  and  h inchc; 
of  topsoil  to  attain  an  ultimate  elevation  of  2 0£» . 5 - s 

• # 

The  earthwork  operations  on  the  project  began  on  October  ?.l  , il 9 VC , and 
all  r.lay  fjJv^that  was  placed  and  compacted  to  the.  comp  Tel  irn-."oF**tne  project 
on  October  J 1270  was  approved  as  being  installed  in  accordance  with  the 
spec!  v I cayj^pils . Topsoil  is  to  be  placed  at  a later  date. 

The  widening  of  the  Dorn  was  accomplished  by  cutting  two  shelves  in  the 
2.5:1  slope  on  the  lakeside  to  permit  equipment  to  operate.  The  borrow  material 
Consisted  of  a clayey  silt  soil  containing  a trace  of  send,  which  had  a 
reddish  brown  to  reddish  yellow  color.  A nuclear  density  gauge  was  employed 
thionghout  the  project  to  provide  rapid  cei. inaction  and  moisture  content  results. 
As  was  discussed  in  earlier  reports,  the  fill  material  used  to  rcconst ruct  Liic 
Darn  had  a moisture  content  considerably  above  optimum  so  that  cons i der«b 1c 
discing  end  scarifying  of  the  soil  had  to  be  performed  to  aerate  the  material 
sn  that  compaction  to  the  recommended  minimum  of  SiZ  standard  praetor  density 
could  be  achieved. 


Initially,  a 1 A ton  rubber-t I red  roller,  0 sheepsfoot  roller  and  the  loaded 
scrapers  were  used  to  obtain  the  compaction.  With  this  equipment,  it  was 
generally  possible  to  rq.vJi  ly  obtain  compaction  to  to  95?;  of  standard 


i 


H 


proctor  density  but,  c- ns  (durable  compactlv''  effort  was  ncces- . .iry  to  achieve 
the  required  92*  degree  density.'  Because  of  the  slowness  of  me  work 
a If.  ton  vibratory  roller  was  brought  to  the  site,  which  proved  very  satisfactory 
In  achieving  the  compaction  of  the  fill. As  shown  on  the  enclosed  test 
results,  compaction  to  the  required  degree  of  density  was  eventually  obtained 
on  each  lift  installed. 

If  there  arc  any  questions  with  regard  to  any  of  the  Information 
submitted  In  this  report,  or  if  we  can  be  of  further  service  to  you  in  any 
way,  please  do  not  hesitate  to  contact  us. 


; : 


I ' 


Very  truly  yours, 

GUAE D l tiCiE P. , BAKER,  HAMPTON  fc  ASSOCIATES 


Robert  Glllcnqcrten 
Field  Technician 

0 ( 0v‘/c  p ^ 

^Ixon  O'  Brlcn,  Jr.  (j  • 
Registered  Professional  Engineer 
^Virginia  £3983 

1-  L\ 

Delon  Hampton 

Registered  Professional  Engineer 
Washington,  D.C.  £5991 
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SOIL  TESTING  SERVICES,  Inc. 

in  Pfino»ton  Rood 
Northbrook,  Illinois 


COMPACTION  REPORT 


STS  Job 


)iib  Name  and  Location  £OJLi£-L/j(?f-L *•*  'n  'S' ^ •*'  ■/  ■ " • ,,  * _•  , 

Architect  or  Engineer  


Contractor  »-■•  * •'" 
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SOIL  TESTING  SERVICES,  Inc.  w 

111  rfin^-.trn  Roud 
Northbrook,  Illinois 

FIELD  COMPACTION  SUMMARY 


• \**»*  i hums';  j / * „ * + u 


S.T.S.  Job  No. /Jj 


'1 


Job  N.nr  jnc  Location  (2~C/ / ' / S’ •! '-/V /-/.:/ S.  •>  /•• 

/ “7  ‘ ~*~ 

Arclnlcct  or  [nfinrcr 


lonliuiiuf . 


.4 


Method  of  Field  Densih  Measurement  O Sanri  Cone  Method 

Nuclear  Method 

□ 


DATUM 


IVs 


SOIL  TESTING  SEP.VICXS,  luc.  ~ 

111  Pfin^ttcn  fJnotl 
Noithhrur-I',  lllinoil 

FIELD  COMPACTION  SUAAMAPY 


• is  wtiiiiicruok  ("liotir: 


S.T.S.  Job  No  /. 


Jot)  Home  ond  Location  'C-^i £*•??../ k?±Ot+  t 

Aiilutt’i.1  or  fnnmcor  


SOIL  TESTING  SGUVICC5,  Inc. 


111  I'finjilen  Koad 

r1*  \ 

Northbrook,  Itlinois 

W 

.s 

FIELD  COA\P  ACTION  SUMMARY 

S.T.S.  Job  No. 


S *.T' 


Job  K.in.c  and  location  rr/.\n £.4-_ tsrt  // '/'S  * / • "*  /w  ^ •'  / 

/ . * ' 

Architect  of  Engineer 


Contractor 


Method  ol  Fieid  Ocniity  Meaiurcmcnt  r 'Sand  Cone  Method 


DATUM. 


S 

□ ■ 


SOIL  TFSTiNv  SERVICES,  luc. 

Ill  •,unp:i»»n  Hoad 
Nortlibrool.,  Illinois 

riElD  COMPACTION'  SUMMARY 
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S.T.S.  Job  No. 


Job  Njnir  and  location £c*'/  'i. f - - * . ‘X’A. / /l**. 

"/ 

Architect  ci  Engineer 


lontiacloi 


'.''a 

Method  of  Field  Density  Measurement  ^ ^er,f  Mc,|l0<f 

«<  fluclcai  Method 
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LOCATION 


Ll^T  NO.  HAV  IMllM  | pg  in 
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SOIL  TCSTIHG  SERVICES,  Inc. 

Ill  ITiti^itcn  T.ood 
Northbrook,  ltlinr.it 

field  compaction  summary 


S.T.5.  Job  No-  ‘_z 


Job  fume  and  Location  M /-  /Q/r  dlf.Cf/,}  •LJ?  ' ~ /jj / V ^ /_ 

« 

Aictutcct  or  £n,imcer 

r'  . f 

C.onti actor  »•  

Method  ol  field  Density  Measurement  ,^5.ind  Conr  Method  dmum 

D Nuclear  Method 
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LOCATION  iuv.  I MAI 
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L.«FT  NO.  MAXIMUM  IN- 1*1. Af  C 

Ol*  MT*.  L All  l)OY  WATT**  ^ipw  pnift  NY 

i llv.  mauk  l*ln&ity  con  tint  r,  t r,TV  roMitni  u 


iu> 


I 


country  c; mi',  iake 

VIRGINIA 


_E_ARTH  EXCAVATION.  GRADING  AND  EMBANKMENT 


SCOPE 

The  work  to  be  performed  under  tins  section  consists  of  fur- 
nishing all  labor,  materials  and  equipment  to  complete  all  earth  ex- 
cavation and  embankment,  removal  and  satisfactory  disposition  of  all 
unsuitable  materials.  The  work  shall  include  stripping  the  borrow 
area,  stripping  the  existing  dam,  scarifying  and  reworking  the  existing 
embankment,  excavating  to  the  lines  and  grades  designated  by  the 
Owner  in  the  honow  areas  and  placing  the  embankment  material  as 
specified.  Embankment  shall  be  placed  as  shown  on  the  plans  anu  as 
specified.  Drainage  of  ground  and  surface  water  shall  be  adequately 
handled  so  as  not  to  interfere  with  or  damage  the  work. 

PREPARATION  TOR  WORK 


All  topsoil,  vegetation  and  debris  shall  be  removed  from  the 
existing  darn.  Topsoil  and  overburden  shall  be  stripped  and  stockpiled 
from  the  designated  borrow  areas  as  directed  by  the  Owner.  The 
existing  dam  shall  be  scarified  to  a depth  of  not  less  than  eight  Inches 
in  the  areas  to  receive  embankment  material. 

PINAI,  GRADES 

The  Contractor  shall  excavate  designated  borrow  areas  as 
directed  by  the  Owner  and  use  the  excavated  material  to  construct  the 
embankments  as  shown  on  the  plans  and  as  specified,  such  con- 
struction shall  be  made  to  the  slopes  shown  and  degrees  of  compaction 
specified. 

CONSTRUCTION 

Excavated  materials  shall  be  used  to  construct  the  embankments 
as  shown  on  the  plans  and  cross  sections.  The  material  used  shall  be 
placed  in  the  locations  indicated.  Embankment  materials  shall  not  contain 
vegetative  materials,  organic  materials,  or  rocks  over  6 inches  In  greatest 
dimension. 
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No  embankment  shall  be  placed  upon  frozen  earth,  and  no 
frozen  material  shall  be  placed  in  any  embankment. 

Topsoil  shall  be  placed  in  areas  shown  on  the  plans. 

The  embankment  shall  bo  constructed  in  uniform  layers  not 
to  exceed  8 inches  thick.,  measured  loose.  Each  lift  shall  extend 
the  full  width  of  the  area  being  filled  before  starting  the  next  lift. 

Each  layer  shall  be  uniform  in  thickness  and  shall  be  spread  In 
approximately  horizontal  layers  and  compacted  as  specified  before 
the  next  layer  is  started. 

Materials  too  wet  to  compact  shall  be  dried  prior  to  com- 
paction; and  moisture  shall  bo  added  to  materials  too  dry  prior  to 
compaction.  The  moisture  content  shall  be  controlled  by  the  Con- 
tractor sucii  that  compaction  is  obtained  between  optimum  and  ■+  *wo 
(as  determined  by  ASTM  D-698). 

In  order  to  achieve  the  strength  necessary  to  provide  stable 
slopes,  the  material  shall  be  compacted  to  not  less  than  98?:  of 
maximum  dry  density  as  determined  by  the  ASTM  D-698  (Standard 
Proctor) . 

DISPOSAL  OF  EXCAVATED  MATERIAL 

All  excavated  material  not  suitable  for  refilling  or  graded  fill 
shall  be  spread  at  a location  within  the  site  designated  by  the  Prince 
William  County  Inspector.  All  such  material  shall  be  spread  and 
graded  to  permit  drainage. 

PAYMENT 

All  work  performed  under  this  section  will  be  paid  for  at  the 
contract  price  per  cubic  yard  for  DAM  EMBANKMENT  and  shall  include 
topsoil,  embankment  material,  labor,  tools  and  equipment  used  in  con- 
nection with  the  item  of  work,  performed  as  specified. 
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RIPRAP  ANT)  FILTER  MATERIAL 


scorE 


Included  shall  be  furnishing  and  placing  material  for  the  rip- 
rap and  filter. 

MATERIAL 

Tilt  or  mntr'iial  and  Rinrap  shall  meet  all  quality  requirements 
for  coarse  aggregate,  size  57  plus  Tine  Aggregate,  Grading  A,  of  the 
Virginia  Department  of  Highways  Standard  Specifications.  Approximate 
gradations  are  shown  on  the  plans. 

PAYMENT  AND  MEASUREMENT 

Volumes  of  filter  and  riprap  materials  shall  be  computed  to  the 
neat  lines  shown  on  the  drawings  . 

Payment  will  be  made  at  the  contract  unit  price  per  cubic  yard 
for  FILTER  MATERIAL  and  RIPRAP. 


seeding.  rr.imuziNG  and  mulching 


The  Oontiuctoi  shall  piovide  all  label,  materials  and  <ipnp- 
merit  necessary,  and  shall  apply  seed,  fertilizer  and  mulch  on  all 
areas  of  new  embankment  or  new  excavating  above  the  elevation  of 
the  water  surface  not  covered  with  dumped  rock.  Areas  covered  with 
topsoil  as  specified  and  areas  on  which  the  grass  was  disturbed  by 
the  Contractor's  operations  arc  classified  as  areas  to  be  covered  under 
this  item.  Materials  shall  be  first  class,  and  the  quality  and  source 
of  supply  shall  be  subject  to  approval  by  the  Engineer. 

Seed,  fertilizer,  limestone  and  mulch  shall  conform  to  Section 
529  of  the  Virginia  Department  of  Highways  Standard  Specifications. 

The  seed  shall  be  delivered  to  the  job  in  bags,  mixed,  labeled  and 
tested.  Materials  shall  be  applied  as  follows: 


Fertilizer  Mix  (10-6-4) 
Agricultural  ground  limestone 
Final  seed  mix 
Coated  mulch 

Temporary  sccd-oats  (spring) 

(autumn) 


5 CO  lb  per  acre 

4.000  lb  p'T  acre 
ISO  lb  pci  acre 

6.000  lb  p**r  acre 
00  lb  P'T  acre 

112  lb  pi  acre 


Tinal  seed  mix  shall  consist  of  the  following,  by  weight: 

Kentucky  Blue-grass  25% 

Alta  Fescue  45% 

Timothy  10% 

Perennial  Ryegrass  10% 

Red  Top  10% 

Bituminous  material  for  mulch  shall  be  approved  by  the  Engineer. 

Final  seeding  will  be  permitted  only  during  the  regular  planting 
seasons,  which  are  in  the  spring  from  February  15th  to  June  1st,  and 
the  fall  from  August  1st  to  October  1st.  No  seeding  shall  be  done 
during  high  winds,  when  the  ground  surface  is  too  wet,  or  when,  in  the 
opinion  of  the  Engineer,  soil  and  weather  conditions  are  unfavorable  for 
seeding. 
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Temporary  seeding  shall  be  done  at  all  other  times  soon  alter 
completion  of  earthwork  in  any  area. 

Seeding  shall  consist  o!  the  following  operations: 

1.  Discing 

2.  Harrowing 

3.  Seeding 

4.  Crushing 

5.  Rolling 

Each  operation  shall  follow  the  preceding  one  in  as  short  a 
time  as  is  practical  to  do  so. 

1.  DISCING:  This  operation  shall  be  accomplished  with 
a disc  harrow,  the  discs  of  which  are  set  at  a slight 
angle.  The  discing  shall  be  performed  both  length- 
wise and  crosswise  whenever  practicable  to  do  so. 

Should  the  area  become  crusted  or  hardened  prior  to 
harrowing,  then  it  shall  again  be  disced. 

2.  11  ARROWING:  Just  prior  to  sowing  seed,  th'>  oiiIjcc 
of  the  area  shall  bo  thoroughly  smoothed  by  m .ins  of 
a hanow.  The  hanow  used  shall  lie  either  n Meeker 
Smoothing  Harrow  or  a 3-Section  Meeker  Discing 
Machine.  Harrowing  shall  be  first  crosswise  and  then 
lengthwise  where  practical  to  do  so. 

3.  SEEDING:  The  small  grass  seeds  shall  be  properly  mixed 
and  sown  at  the  rate  of  one  hundred  and  fifty  (15  0) 
pounds  per  acre.  The  seeding  shall  be  accomplished 
with  a wheel-barrow  grass  seeder,  similar  and  equal  to 
the  ten  (10)  foot  Thompson  Grass  Seeder.  Wherever 
practical,  the  sowing  operations  sha'l  he  conducted  in 
two  (2)  directions  at  right  angles  to  each  other.  The 
seeder  shall  be  calibrated  to  give  the  proper  rate  of  dis- 
tribution. 


4.  I'K U.".H l NG:  Immediately  following  the  sowing,  the  seed 
shall  be  lightly  brushed  into  the  soil  by  means  of  an 
approved  chain  drag. 


5. 
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Immediately  after  brushing,  tlio  seeded  areas 
"ball  bo  rolled  with  a tractor-drawn  type  roller  known  as 
the  *Tarm  Holler"  or  "Golf  Roller.  " 


The  methods  of  mulching  shall  conform  to  the  Standard  Spec- 
ification. 


The  Contractor  shall  maintain  the  seeded  area:,  until  the  stand 
of  final  grass  is  at  least  2 inches  average  blade*  height.  Seeded  areas 
that  do  not  grow  shall  be  ro-scedcd  until  the^e  is  a growth  of  new 
grass . 


ML' AS  URLMLNT  AM  D PAY  ML  NT 

Seeding,  fertilizing  and  mulching  will  be  measured  over  the 
actual  area  covered  as  specified.  Payment  will  be  made  at  the  Contract 
unit  price  per  acre  for  SEEDING,  FERTILIZING  AND  MULCHING  performed 
as  specified,  and  shall  include  full  compensation  for  all  costs  inci- 
dental to  this  item  of  work. 
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PHOTOGRAPH  NO.  1 
Principal  Intake  Structure 


PHOTOGRAPH  NO.  2 
Discharging  Box  Culvert 


PHOTOGRAPH  NO.  5 
Emergency  Spillway 


PHOTOGRAPH  NO.  6 
Wing  Wall  Discharge  Box 


.^UHK  r rjr.uji THING,  INC. 
Con*ucT(no  Cngihi  t nr.  iahu  aho  V/aic*i  Wc  l ounce  a 
CO  No»»M  WaC«C«  Bmvc 
. Chicago,  Illinois  GOGOO 

August  25,  1970 


Mr.  Lawrence  Re!. field 
Dewberry,  Nenlon  6.  Davis 
04  1 1 Arlington  boulevard 
l'ulrfax,  Virginia  22030 

Ke:  Country  Club  Lake  Stability 
Certification  150.006 


Dear  Mr.  Rehflcld: 


A complete  soils  Investigation  was  mado  recently  to  determine 
the  structural  integrity  of  the  existing  dam  at  Country  Club 
Lake,  Virginia.  The  structural  analysis  included  the  proposed 
6.5  feet  of  additional  height. 

The  "Swedish  Slip  Circle1'  method  was  used.  Soil  i >rameters 
gained  from  undisturbed  samples  taken  from  within  the  existing 
dam  and  tested  for  triaxial  sheer  were  used  in  the  analysis. 

( $ =*  31A,  C = G15  lbs/ft.  as  determined  by  Soil  Testing 
Services,  Washington  D.  C.). 


The  structural  analysis  shows  the  existing  dam,  together  with 
-the  proposed  additional  6.5  feet  of  fill  to  be  extremely  safer. 

Tho  computed  factor  of  safety  is  2.24.  Dams  are  usually  designed 
for  a factor  of  safety  of  1.5.  -- — s 


/ ' M 

We  therefore  certify  that  this  dam  as  proposed"^  structurally  safe. 


Is 


A 
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Vcnntruly  yours.  , 

D.  W.  Wikonr.?  FS. 


Chief  Engineer. 

Bau  efj? 
President 
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Uinorc.icc:  Country  Club  Lake  Dam 

IV;. r Dr.  Dnuor: 

..  lo  ;»'„vforinliig  onglnocrln;*  v/oii;  (n  «<  nnootlon  wllh  tlio  hnt.dt  dlon  of  n u'v/  va!v'  tn 
V-  place  tlic  broken  gate  at  the  bane  of  the  tower  of  the  Country  Club  bnlm  dam.  It  km 
I'f.rno  to  our  attention  that  the  tower  Itself  ban  cracked  mvny  from  the  oplllwny  nfmeture 
through  the  dam.  We  have  enclosed  a crude  photograph  elm  win;;  this  condition,  Wc  arc 
cabin;:  It  to  your  attention  Lccauno  we  do  net  know  whether  or  not  thin  condition  would 
or. :: tinker  the  placing  of  the  proposed  hood  on  top  r.f  the  tower  aa  designed  by  your  office. 
It  Is  conceivable  that  the  additional  weight  of  the  hood  could  further  aggravate  the 
condition. 

I would  1)0  very  interested  in  your  comments  on  this  situation.  If  we  can  provide  furtlic 
i".  formation  or  clarification,  plcaae  do  not  hcoltntc  to  call. 


Very  truly  yours. 


Hit-hard  N.  Davis 
I!NL>:bJ 

Jhiolomuv  - lhotograph 

cc:  Mr.  David  l*.  Ixhante  w/oncl. 
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September  4,  1070 


Mr.  Michael  II.  Kelly,  P.E. 

A:.:  i.t ant  Director,  Operations  Division 

D..‘:’'rlawnt  of  Public  Works 

Prince  Will 1am  County 

433  Loo  Avenue 

liana  soon , Virginia  22110 

reference:  Country  Club  Loko  Dam 

Dear  Mr.  Kelly: 


/»*  <>  <A 
A A 

I.  tffiBU® 


During  the  pant  month;; , niece  the  hoard  of  suporvisorn  approved 
the  final  plans  ier  Country  Cluh  Lake,  Section  ?,  Stage  1,  tho 
do /elopers  or  this  subdivision  and  their  consultants  have 
worked  diligently  to  meet  all  the  County’s  requirements.  Tho 
developer  agreed  that  all  buildings  shall  be  oited  abovo  tho 
level  of  any  flood  due  to  a breached  dam.  As  you  know,  Bauer 
engineering , Inc.,  has  made  detailed  studies  of  tho  dam  and 
the  associated  hydraulics.  In  addition,  Mr.  Williams  of  our 
office  made  a field  inspection  of  the  dam  and  reported  tho 
results  of  hie  observations.  Furthermore,  we  have  obtained 
statements  from  tho  dam’s  previous  owner,  Mr.  Coffey,  and  tho 
dam’s  builder,  Ilcorc,  Kelly  & Reddish,  to  tho  effect  that  tho 
«■  urn  was  constructs!  with  proper  methods,  materials  and  super* 
vision. 


Your  office  had  concluded  that  it  is  difficult  to  ascertain 
the  structural  quality  of  the  dam  since  it  apparently  was  con*, 
structed  without  professionally  designed  plana  and  without  a 
professional  engineer's  supervision. 

baring  the  pact  summer,  a meeting  was  hold  at  tho  Public  Works 
office  at  which  time  Dr.  Bauer,  who  is  registered  in  the  State 
. f Virginia,  met  with  Public  Works  representatives,  tho  Country 
Club  Lake  developer,  and  a representative  of  Dewberry,  Hcalon 
Davis.  As  a result  of  this  meeting,  it  was  agreed  that  the 
crest  of  tho  dam  would  be  raised  to  Elovation  206.5  so  that 

$ [ 
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r : . Michael  II.  Kelly,  P.E. 
cjvtcmbsr  <i,  1070 
ago  2 


the  dam  would  sufficient  freeboard  to  resist  over  t e;  ping 

'ey  the  mn::i.aum  p^bablc  ilecci.  bubceguont  to  this  meeting,  P.auor 
..tqinceri.'.g  w.'.r.  commissioned  to  engineer  the  data  modification 
involved  in  raising  the  crest.  They  arranged  for  a soils  in- 
vent ic.at  it. n of  the  dan  to  be  performed  by  the  firm  of  Gnnediager, 
’.deer,  Hampton  and  Associates,  1250  Connecticut  Avenue,  N.VJ.  , 
i.'.'shi.Vjtor.,  D.C.  The  developers  of  Country  Club  Lake  requested 
that  the  soils  investigation  be  enlarged  to  determines  the  r.truc- 
. viral  integrity  of  the  existing  dam.  As  a result  of  the  noil 
<'d:i  and  stxuctur.il  analysis  performed  by  Dauor  Engineering 
aad  their  coil  consultants,  a report  has  been  prepared;  a copy 
wi  tills  report  is  enclosed. 

1.x  nummary,  the  soil  tests  indicate  that  tlxo  exicting  dam  was 
'•uoj  orly  constructed  and  1g  in  excellent  condition.  A certi- 
fication to  this  effect,  prepared  by  Daucr  Engineering,  Inc. , 
in  also  enclosed.  in  view  of  this  new  information,  tho  devel- 
opers of  Country  Club  Lake  have  furnished  proof  of  the  adequacy 
v. . oho  caxsei.ig  dam,  together  with  the  proposed  modifications 
to  prevent  ever-topping.  They  feel  now  that  the  quality  of 
^ was  cruet ion  of  the  existing  dam  has  been  established  and  that 
: ay  restriction  against  siting  of  lots  as  shown  on  the  approved 
iat,  located  downstream  from  the  dam  should  bo  eliminated. 

In  -ho  event  you  should  have  any  questions  in  regard  to  tho 
enclosures,  I will  Lq  happy  to  meet  with  you  to  go  over  them 

,.U  Ccfnli*  •. 


Very  truly  yours, 

iO 

C'V 

b a\/rcu ee  Ech  field 
Chief  Engineer 


T 


Enclosures 


ce:  Mr.  Charles  J.  Delta 
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October  20,  1970 


Mr.  William  Sturcey 
Construction  Manager 
Country  Club  Lake 
Dumfries,  Virginia 

Re:  Proposed  Pom  reconstruction.  Country  Club  Lake,  Dumfries,  Virginia 
Dear  Mr.  Sturcey: 

We  have  completed  continuous  Inspection  of  the  earthwork  operations 
occurring  on  the  rcconsli uctlon  of  the  Ccw  r.try  Club  Lake  Pam,  Dumfries, 

Virginia.  The  Dam  revision  work  consisted  of  widening  the  Pam  on  the  lakeside 
and  raising  the  existing  Dam  with  6 ft.  2 inches  of  clay  fill  and  k inches 
of  topsoil  to  attain  an  ultimate  elevation  of  206.5. 

The  earthwork  operations  on  the  project  began  on  October  21,  1970,  and 
all  clay  fill  that  was  placed  ar.d  compacted  to  the  completion  of  the  project 
cn  October  I1*,  1970  was  approved  as  being  installed  in  accordance  with  the 
specifications.  Topsoil  is  to  be  placed  at  a later  date. 

The  widening  of  the  Oam  was  accomplished  by  cutting  two  shelves  in  the 
2.5:1  slope  on  the  lakeside  to  permit  equipment  to  operate.  The  In  ' inn  material 
consisted  of  a clayey  silt  soil  containing  a trace  of  sand,  which  hot  a 
reddish  brown  to  reddish  yellow  color.  A nuclear  density  gauge  was  employed 
throughout  Lite  project  to  provide  rapid  compaction  and  moisture  content  results. 
As  was  discussed  In  earlier  reports,  the  fill  material  used  to  reconstruct  the 
Par.  hod  a moisture  content  considerably  above  optimum  so  that  considerable 
discing  and  scarifying  of  the  soil  had  to  be  performed  to  aerate  the  material 
so  that  compaction  to  the  recommended  minimum  of  9Gri  standard  proctor  density 
could  be  achieved. 

Initially,  a W»  ton  rubber'll  red  roller,  a shccpsfoot  roller  and  the  loaded 
'■nepers  were  used  to  obtain  the  compaction.  With  this  equipment,  it  was 
gi-nern  "V  possible  to  readily  obtain  compaction  to  91!  to  95*J  of  standard 
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l rue  tor  density  but,  considerable  completive  effort  was  necessary  to  achieve 
the  required  Do,  degree  density.  Deceusc  of  the  slowness  of  the  work 
o l!,  ton  vibratory  roller  was  brought  to  the  site,  which  proved  very  satisfactory 
In  achieving  the  compaction  of  the  fill. As  shown  on  the  enclosed  test 
results,  compaction  to  the  required  degree  of  density  was  eventually  obtained 
on  each  lift  Installed. 

, . ,f  V‘?rC  °r,y  quC5tIons  w,th  regard  to  any  of  the  Information 
sua.ilttod  In  this  report,  or  If  we  can  be  of  further  service  to  you  In  any 
w,y.  please  do  not  hesitate  to  contact  us. 

Very  truly  yours, 

GIJAEDIIIGER,  DAKEP.,  HAMPTON  fc  ASSOCIATES 

l ,j  ./  A ,(  \ 

Robert  Glllcngcrtcn  * J 1” 

field  Technician 


Registered  Professional  Engineer 
^Virginia  #3903 

Delon  Hampton  '• 

Registered  Professional  Engineer 
Washington,  D.C.  #5991 
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DEPARTMENT  OF  riJHLIC  WOHKr. 
OFF  NATIONS  DIVISION 
300- V 171.  EXT.  21 1 


22  October  1970 


h*r.  l.awrenco  Hehfield, P.E. 

Chief  1-Jngineer 
Dewberry,  Nealon  A.  Davie 
Consulting  Engineers 
8*»1J  Arlington  131  vd. 

Fairfax,  Virginia  22030 

HI':  CCUNTnY  CLUB  LAKE  dam 

Dear  Mr.  Rohfieldi 

Regarding  the  earth  dam,  briefly,  the  structural  Integrity 
Ii.ih  boon  certified  by  l)r.  Daucr  an  "extremely  safe",  construction 
in  in  progroos  on  raising  the  crest  of  the  dam  to  an  elevation 
that  will  protect  against  overtopping  by  the  maximum  probablo 
flood  ns  designed  by  Dr.  Bauor,  and  Ms  plana  for  improvements 
to  tho  inlet  hood  are  in  hand.  Further,  Your  staff  has  made  an 
«m-site  inspection  of  the  dam  and  found  no  indications  of 
Incipient  failure,  and  improvement a to  tho  outlet  conduit 
at  discharge  (stilling  basin)  are  plannod  as  doelgned  by  your 
office.  Other  questions  regarding  negative  pressures  en  the 
v ondr.it,  paving  part  of  the  spillway  as  opposed  to  erosion  of 
name  as  a safety  factor,  have  boon  answered.  Tho  weir  dam 
forming  a pond  below  the  outlet  conduit  is  substantially 
underway. 

• 

The  last  matter  of  interest  is  the  surveillance  program 
originally  recommended  as  a safeguard  by  Dr.  Dauer. 

When  this  program  proposal  Is  formally  submitted  te  us, 

H Mionid  include  Lite  iuuo  of  the  owner  (officers  of  tho 
i iii'j'oration),  addrens,  representative  in  charge  of  the 
program,  and  details  ef  tho  program.  We  would  also  like  to 
receive  a statement  of  satisfactory  completion  of  construction, 
wnen  accomplished,  on  tho  raising  of  the  embankment  from 
Gnaodlnger,  Dalcer,  Hampton,  who  are  inspecting  this  work  per 
Dr.  Hampton's  letter  to  mo  of  10  September. 

Ve  consider  the  continuing  surveillance  program  ef  considerable 
importance  as  a safety  measure.  This  is  certainly  in  the  host  lntoroot 
cf  tho  doveloper  since  reviews  and  approvals,  eto. , by  tho  County 
i i no  way  relieve  the  owner  of  a dam  from  his  ronponaibll itiee  and 
liabilities  incident  upon  the  ownership  and  operation  of  a darn. 

.'  ecu  though  the  County  assumes  no  legal  liability  through  plan 
approval,  we  are  naturally  desirous  of  safeguarding  the  publio 
to  the  greatest  degree  possible.  It  has  boon  raised  as  a query 
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lake  Montclair 
Virginia  Dam  Inspection 
.Inly  17,  1978 

Inspection  Team:  J.  Reeve,  M.  Horton,  I*.  Heynon 
Job  0 4 74  4 4SE 


/ 
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All  stationing  upstream;  all  directions  facing  downstream. 


Inside  outfall  structure  which  is  a ‘j ' x 8 ’ concrete  box  with 
beveled  corners.  Assume  station  0 KM)  at  toe  of  dam.  The 
following  items  wore  found  within  the  structure; 


l)  0 * )0  - 3-1/2'  above  invert  const i net  ion  joint  showing  so 
indicated  by  efflorescence.  Typical  flexural  mid-height 
horizontal  crack  tit  is  section. 


2)  0+38.5  - Vertical  crack  on  left  wall  from  base  to  bevel  at  top. 

Considerable  efflorescence  in  lower  portion. 


3)  0+44  - Water  level  in  channel  is  zero. 


4)  0+49.5  - Vertical  crack  on  left  hand  wall  extending  info  the 

bottom  bevel. 


5)  0+54.5  - Ci reumfei ential  crack  through  both  walls  and  all  the 

way  around  structure. 


(>)  ()+(>0  - Construction  joint,  ragged  and  leaking  2 1/2  - 3 feet 

up . 


7)  0+68.5  - Crack  in  lower  left  hand  wall. 


8)  0+71  - Crack  extending  up  right  wall  through  bevel  and 

terminates.  Excessive  efflorescence  and  leakage  through  this 
joint  extending  to  other  side. 


9)  0+74  - Crack  extending  up  right  wa 11  4 feet  and  continuing 
as  a fine  line  crack  up  to  the  bevel. 


10)  Ot  H2  - Crack  extondini  through  loot  and  down  through  1 v<  • I on 
i ight  side  veering  down  station  lor  2 feet  and  continuing  to 

the  base. 


11)  0+90  - Construction  joint  showing  substantial  lockage 

on  left  side,  continuing  up  and  around  the  roof  and  down  the 
right  side.  6'  up  on  left  wall  is  considerable  amount  of 
concrete  patching  at  the  joint.  Joint  is  irregular.  Concrete 
sounds  hollow. 


12)  0)9  ) - Vertical  crack  on  left  wall  extending  through  bevel  and 

disappears  in  ceiling.  Reappears  on  right  wall.  Crack  shows 
considerable  leakage  and  some  deterioration  of  concrete  at  the 
base  of  the  right  side. 
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13)  1 + 00  - Wight  hand  wall  ban  a 6"  x 18"  piece  of  wood  embedded 
in  it. 

14)  1+01  - Crack  on  ri>ibt  wall,  minimum  of  1/8"  at:  base  and 
showing  efflorescence.  Crack  on  loft  wall,  again  wide  at 
bottom,  sloping  diagonally  up  to  bevel  and  terminates  at 
top.  Evidence  of  substantial  leakage. 

15)  1+20  - Construction  joint  opened  at  top.  There  is  bleeding 
of  the  last  pour  over  the  wall  of  the  first  section  placed. 
Joints  very  poor  showing  exposed  aggregate  butting  <■  tidier 
pour.  Joint  is  cracked  open  and  showing  leakage*  on  both  sides. 

tirade  changed  to  sharper  slope. 

1<>)  1 + 25  - Exposed  foot  long  reinforcing  bar  in  ceiling.  Initial 

cover  was  1/4". 

17)  1+32  - Crack  from  bottom  of  bevel  on  left  side  to  bottom  of 

bevel  on  right  side,  in  the  ceiling.  Crack  does  extend 
slightly  down  the  sidewall  (midway) . 

10)  1 + 35  - Substantial  wide  open  crack  2-1/2'  3'  longitudinally 

(full  height  right  side)  indicating  movement,  perhaps  this 
sect  ion. 

10)  132  + 0 - 6' to  O'  wall  section  (both  sides)  and  roof  is  cracked 

in  three  locations.  One  crack  is  1/4"  to  5/10"  wide  in  the 
bevel  area  and  appears  to  go  thru  the  base.  This  crack 
definitely  shows  settlement.  Crack  on  right  side  extends 
down  thru  bevel. 

20)  l t 50  - Construction  joint  slightly  opened,  apparently  patched 
on  right  walL.  Slight  leakage.  Crack  appears  to  extend  thru 
base  slab. 

21)  lt60  - 7'  long  bulge  in  ceiling,  probably  from  form  work 
dropping.  Some  transverse  cracking  in  slab  area,  but  no 
flexural  cracking  parallel  to  structure.  Substantial  amounts 
of  cracking  in  this  area  with  two  cracks  2'  apart  extending 
vertically  down  the  left  wall,  stopping  about  1'  from  base. 

Also  substantial  leakage.  One  sizable  crack  on  right  wall 
with  severe  leak.  Cement  lias  washed  out  of  joints.  Some 
efflorescence  showing  at  crack  in  bevel  area.  Up  station  is 
one  very  poor  cold  joint  on  right  wall  apparently  patched. 

22)  1+65  - Lots  of  honey  combing  with  patching  in  wall  area. 
Definitely  cold  joint  indications.  Fine  hair  line  cracks 
stepping  down  both  walls. 

23)  1+7C  - one  minor  crack  transversely  thru  ceiling  and  down  both 
bevels. 
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24)  1 HO  - Construction  joint.  - 1 < >.  ■ k i n<4  and  spalling  at  edge 

iiurfacos.  Joint  has  boon  tarred  over  partially  and  possibly 
indicates  some  sol  t I omen t between  sections.  Top  surface  has 
1/H"  to  1/4"  vertical  difference.  Downstream  base  slab  is 
1/2"  to  1/4"  lower.  both  sides  of  will;,  have  been  tailed 

• over  iudicatinej  some  attempt  to  correct  it.  Leadin')  ole  of 
downstream  base  slab  is  spall ing  and  worn.  One  foot  down 
station  the  concrete  appears  to  be  restored  to  the  j » | •< * » 
grade. 

23)  1 + 88  - 3/16"  to  1/4"  crack  thru  ceiling  and  down  both  walls 

to  bevel.  Aggregate  exposed  both  sides  of  crack  in  lower 

portion.  Cannot  follow  crack  beyond  lower  bevels. 

26)  1+88  - Substantial  cracks,  wide  open  at  the  ceiling  and  con- 

tinuing down  both  walls  with  lower  portion  showing  concrete 
deterioration. 

.’/)  lt‘»2  - Cracks  with  leakage  6*  up.  Cracks  do  not  extend  down 

l ight  wall. 

28)  2+10  - Construction  joint  substantial  deterioration  thru  side 

walls  and  bottom  bevels.  Efflorescence  present.  Joint 
apparently  surface  patched  to  correct  pour  irregularities. 

20)  2+26  - End  of  tunnel.  Cold  joint  between  shaft  walls  and 

tunnel  is  large  enough  to  put  out  ire  hind  into.  (2"  wide  x H" 

deep).  Can  see  what  apparently  is  aggregate  backfill  thru 
nark.  Heavy  seepage  6 inches  above  channel.  Water  flowing 
through  joint  between  shaft  wall  and  tunnel.  Overhead  jo:  it 
in  very  poor  condition  with  substantial  amounts  of  concrete 
missing. 

Outer  face  of  shaft  in  the  tunnel  in  poor  condition  and  in 
need  of  repair.  No  substantial  leakage  at  this  time  of  year. 

Inlet  shaft  is  6-1/2'  x 8' . Right  side  wall  showing  seepage 
20'  up. 

30.  Adjacent  to  Concrete  Outlet  Pox  Culvert 

Outside  the  outlet  channel  at  the  edge  of  concrete  spillway 
is  possibly  up  to  three ‘feet  of  erosion  below  the  bottom 
edge  of  concrete  apron. 

3 1 . Downstream  Si  do  of __Em bn 1 1 kmont 

* A.  Most  of  the  riprap  at  toe  of  dam  adjacent  to  the  outlet 

appears  to  have  eroded  away  or  wasn't  in  existence  pre- 
viously. There  is  only  a scattering  of  riprap. 


» 


C. 


Attachment  C. 
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U.  Water  depth  at  concrete  out.lot/apron  is  1 foot  deep 
at  time  of  investigation. 

C.  No  apparent  toe  seeps  on  right  side  of  channel  outlet 
above  outlet  pool  elevation. 

D.  At  loft  side  of  outlet  channel: 

1.  15  feet  left  of  centerline  of  channel,  a G-7 
inch  steel  drain  pipe  flowing  1/4  to  1/4  full. 

There  i a c foot  vertical  slope  above  the  pipe 
outlet. 

2.  25  feet  left  of  centerline  of  channel  i s a per- 
forated cor  i ugafod  metal  pi  pi?  probably  used  tor 
a toe  drain.  There  is  no  apparent  flow  from  t lie 
submerged  outlet  but  through  the  per for.it ions  there 
is  seepage,  but  not  monitorable  at  this  time.  There 
is  considerable  sloughing  around  the  underdrain. 

E.  At  the  left  abutment  there  is  a 3 foot  wide  by  2 foot 
deep  gully  proceeding  up  the  slope  from  the  lor, 

F.  Two  gullies  on  left  side  of  the  dam  embankment  are 
approximately  10-15  feet  above  outlet  pool  elevation. 
Picture  of  gully  showing  M.  Horton  in  it  measures 
5.5  feet  wide  by  3 feet  deep.  These  two  gullies  are 
possibly  in  the  natural  slope  and  should  bo  checked  by 
survey. 

G.  Downstream  embankment  except  at  toe  and  gully  left 
side  of  dam  looks  in  good  condition. 

32)  Top  of  Dam 

Roadway  on  top  of  dam  appears  to  be  in  good  shape,  with 

no  sign  of  trespassing. 

3 3 ) Upstream  Side  of  Emba nkment 

A.  Walking  upstream  too,  top  of  riprap  at  left  side  of  dam 
is  191. 5+.  Riprap  is  graded  material,  2 inches  to  12 
inches,  sparsely  laid. 

D.  Upstream  embankment  looks  in  good  condition.  Trees 
in  embankment  should  bo  cleared. 


'.IPSA?  FAILURES  Riprap  at  principle  spillvay  (box  culvert)  outlet 


N'cne  visible,  reported  bv  owner  to  be  covered. 
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l)i<Alri\CK  AREA  CHARACTERISTICS: 


Wooded/ 


11.2')  S<| . ml 


ELKVAT ION  101’  NORMAL  TOOL  (STORAGE  CAPACITY):  192  M-SL  1 Ac re  ae.  ft. 
ELEVATION  TOP  EIjOOD  CONTROL  POOL  (STORAGE  CAPACITY):  •Snim'  ,13  abovo. 

ELEVATION  MAXIMUM  DESIGN  POOL:  l»>2  MSI. 

ELEVATION  TOP  DAM:  Elevation  210.  S MSI. 


CREST:  Kmo  ry.i'Dt  v Spill  wav 


n.  Elevation  1 ' 1 MS>‘  

>>  I'vne  Uucontrol  led  earthen  lrnplzold.il 

c!  wi!u»;zz.™  - 

d.  l-rl»p.th_  + 


e.  Location  Spillover  Beyond  south  end  of  dam. 


f.  Number  nnd  Type  of  Gatcu 
OUTLET  WORKS: 


None . 


Typr 


Ove r weir  on  riser  structure 


b.  Local  ioi»  At  W.’llfr  edi'.r  leiU’.tll  of  t 
c»  Entrant  «•  inverts 


ll  uL  -..L, .n.ol  - 


d.  Exit  i nvei  t 


"T2  <r~ 


f.  Lfiif  rj.o.iy  dra  I itdnwfi  facilities  f 

None . 


24"  diameter  patod  orilice . 


HYDROMKTKOKOJjOG  JCAL  GAGES : 
n.  Type  __ ____ __ . 


b.  Location 

c.  Records 


MAXIMUM  NON-DA MACING  DISCHARpE: 


H — — 


MONTCLAIR  DAM 


List  of  Data  Available 
Furnished  by: 

Second  Montclair  Corporation 

1.  Plan  - Contour  sheet  seale  1"  - 200';  5'  contour  Interval. 

2.  Plan  - Country  Club  Lake  (Montclair  Lake)  1"  ■ 100' 

contour  Interval  - 2'. 

3.  Plan  - Development  layout  and  contours  - March  S,  l9/'». 

4.  Plan  - Elevation  and  sections  -principal  spillway  modifi- 

cations. Prepared  by  Bauer  Engineering  Inc.,  of 
Chicage,  Illinois. 

5.  Plan  - Country  Club  Lake  overflow  spillway  knife  gate  plans. 

6.  General  information  and  history  in  form  of  correspondence 
dated  June  1978. 


